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Chapter 1 Covalent Bonding and Shapes of Molecules 


Multiple Choice 


1. Which is the electronic configuration that describes Mg"? (Sec. 1.2) 


a) 182, 2s? 

b) 157, 28°, 2p? 

с) 152, 252, 2р®, 35: 

d) 15°, 25°, 2р, 35°, 3р° 


2. Which is the electronic configuration that describes С? (Sec. 1.2) 


а) 157, 2s’, 2p? 
b) 182, 2s”, 2p°, 35 
с) 167, 2s”, 2p? 
d) 152, 2s”, 2р 


3. Which ion is described by the electronic configuration 1s/2s?2p53s^3p^? (Sec. 1.2) 


a) Ме“ 
b) АГ 
c) Si 
d) P^ 


4. Which atom is described by the electron configuration 152522р®353р'? (Sec. 1.2) 


а)5 

b) Se 
c) Cl 
d) Br 


5. Which atom is described by the Lewis structure ` A `9 (Sec. 1.2) 


a)C 
b) P 
c) Se 
d)I 


6. Which atom is described by the Lewis structure | А E. (Sec. 1.2) 


а) С 
b) P 
c) Se 
d)I 


7. Which molecules contain both covalent and ionic bonds? (Sec. 1.3) 


CHOH NaCO; NH4CI NaCl 
I П Ш IV 


a) I, Il 

b) IL IV 
c) L IL IV 
d) II, III 
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8. Arrange the bonds in increasing order of ionic character (least first). (Sec. 1.3) 


С-С Na-O C-N O-H C-O 
I П Ш IV у 


a) Ш, I, IV, II, V 
b) V, IIL, I, II, IV 
c) I, II, V, IV, II 
d) I, Ш, IL, IV, V 


9. Which Lewis structure is correct? (Sec. 1.3) 


H ie oe 


| | oe .. 
а) ae b) H—C—C—H c) Н-О-О-Н d) H—0—C—O—H 


H 


10. Which Lewis structures are correct? (Sec. 1.3) 


ТІК! | i 
H-O=0-H Н-М-М-Н HSN-6P | H-C— 
Н H 
I П Ш IV 
a) LII 
b) ILIV 
c) IIL IV 
d) L III 


11. Which molecules are polar? (Sec. 1.5) 
NH; СО H20 СНА 


1 II Ш IV 


а) LIV 
b) I, M 
c) IL M, IV 
d) M, IV, V 
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12. Which molecules are polar? (Sec. 1.5) 


О 
ЊС=<СЊ КЕЛЕ CH5Cb H3C— CH3 CH30H 
I II Ш ГУ V 
a) Ill, IV, V 
b) LIV 
c) II, III, V 
d) L, III 


13. Which functional groups have correct Lewis structures? (Sec. 1.3) 


| O А ^ p | ee 
Но "u MEI а 
hydroxyl carbonyl carboxyl 
I II Ш 
a) LU 
b) IL III 
c) I, IL, III 
d) L III 


14. Which is the correct Lewis structure for acetic acid (CH4CO;H)? (Sec. 1.3) 


ui p P ai 

H—C—C-O H-C-C-Q: н-6-9-с-н H—-O—C—C—H 
H H H H H H 
a) b) c) d) 


15. Using the VSEPR model, predict which atoms have bond angles of about 120°. (Sec. 1.4) 


O 

|| 

С CHOH СН›=СН МНАСІ 
њен 3 2-СН; Hy 


I П Ш IV 


a) IL IV 
b)LIV 
c) IL, III 
d) I, III 
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16. According to VSEPR model, what is your prediction for the arrangement of electron pairs for CH;? (Sec. 1.4) 


a) linear 

b) tetrahedral 
c) bent 

d) trigonal 


17. Using the VSEPR model, predict which species have bond angles of about 109°. (Sec. 1.4) 


NH; CO, H,O но” Оз 
1 П Ш ГУ V 
a) I, Ш, IV 
b) IL, III, V 
c) L IV 
d) III, IV, V 


18. What is the correct structure for the aldehyde which has the formula C4H3O? (Sec. 1.3) 
OH O 


| | 
a) СН;-СН--СН--СН; b) CH3;—C—CH)—CH; 
О 


|| 
с) CH3— CH;—CH,— CH d) H,C=CH—CH,—O—CH3 
19. Nitrogen has a negative formal charge in which of the following compounds? (Sec. 1.3) 
a) NaNH, 
b) № 
c) NH,Cl 
d) HCN 


20. What is the formal charge of oxygen in H3O ? (Sec. 1.3) 


2]. What is the formal charge of indicated carbon in, 


NaC=CH 


(Sec. 1.3) 
a) –2 
b)-1 
с)0 
d) +1 
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22. The carbon has the correct orbital hybridization in which structures? (Sec. 1.7) 


H,C=O Н;С--СН; СН, НСЕМ O=C=O 
2 2 
sp sp sp sp sp 
I II Ш ТУ У 
a) IL IV, V 
b) IL, III, IV 
c) I, II, III 
d) L IV, V 


23. What are the correct orbital hybridizations for carbon in the following species? (Sec. 1.7) 


А. СН: 1, sp 
2 
В. СН, II. sp 


3 
С. Фен, Ш. sp 


a) A and I, B and III 
b) B and I, C and II 
с) A and III, C and II 
d) B and III, C and III 


24. Which of the following are pairs of contributing resonance structures? (Sec. 1.6) 


KON CH 
I CH4^ "CH <> CH;~ gy 
: O 6 
П H,C=O, -—— ЊС=0: 
Ш = Q Ө = 
Hy»C=CH—CH) -— —- HC—CH=CH) 
IV e 
N=c=0; <-- N=C—ġ? 
а) IL IV 
b) I, II, HI 
с) Ш, IV 
d) II, Ш, ЛУ 


25. 


26. 


27. 


28. 


29. 


30. 


Chapter 1 Covalent Bonding and Shapes of Molecules 


Carbon has how many valence electrons? (Sec. 1.2) 


a) 2 
b) 4 
с)6 
d) 8 


Oxygen has how many valence electrons? (Sec. 1.2) 


a)4 
b) 5 
с)6 
d) 7 


Nitrogen has how many valence electrons? (Sec. 1.2) 


а)4 
b) 5 
с)6 
а) 7 


Which statement about orbitals is false? (Sec. 1.2) 


a) Orbitals are regions of space where electrons are found. 

b) Orbitals may contain up to two electrons. 

c) Orbitals are filled in order of decreasing energy. 

d) Orbitals of equivalent energy are half filled before adding two electrons to any one of them. 


Which statement about resonance structures is false? (Sec. 1.6) 


a) All contributing resonance structures must have the same number of valence electrons. 
b) All contributing structures must obey the rules of covalent bonding. 

c) The position of nuclei may change. 

d) Third period atoms may have up to 12 electrons around them. 


Which functional groups are named correctly? (Sec. 1.8) 
1 
| || 
C CH,—OH C HS C~ 
ње“ `H у НС” “СНз CH; mc^ 9n 
alcohol aldehyde ketone amine carboxylic acid 
I П Ш ГУ У 
а) Ш, IV, У 
b) H, Щ, IV 
c) I, ULV 
d) I, II, IV 
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31. Which of the following compounds contains a tertiary (3°) alcohol? (Sec. 1.8) 


H3C Н.С OH 
3 ы өн ње. 3 Пиј ње он 
j Тос con нс 2 HC—CH 
H3C CH, CH, НС Сн» 
1 II Ш ГУ 

a) I 

b) II 
c) III 
d) IV 
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Fill in the Blanks 

1. The spins of the electrons must be in an orbital. (Sec. 1.2) 
2. Outer shell electrons are called electrons. (Sec. 1.2) 

3. | isthe number of valence electrons for S. (Sec. 1.2) 

4. | 15 ће питбег of valence electrons for Br. (Sec. 1.2) 


5. The tendency of an element to react such that it achieves a noble gas configuration is called 
the . (Sec. 1.2) 


6. The most polar bond in the following molecule is . (Sec. 1.3) 
ШШ 
7-6 prs 
H HH 
7. А bond is characterized by the unequal sharing of electrons. (Sec. 1.3) 
8. The following molecule contains the and functional groups. (Sec. 1.8) 
O 
OH 
9. The following molecule contains the and functional groups. (Sec. 1.8) 
NH, 
OH 
О 
10. Functional groups undergo the same type of in whatever compound they are found. (Sec. 1.8) 
11. are the basis for compound nomenclature. (Sec. 1.8) 
True-False 


1. Each shell can hold two electrons. (Sec. 1.2) 
2. Orbitals make up the majority of the mass of an atom. (Sec. 1.2) 
3. The group 7A elements react by losing an electron to achieve a noble gas configuration. (Sec. 1.3) 


4. The group 2A elements react by losing two electrons to achieve a noble gas configuration. (Sec. 1.3) 
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5. Carbon reacts by gaining 4 electrons to achieve a noble gas configuration. (Sec. 1.3) 
6. An atom that gains electrons is called an anion. (Sec. 1.3) 
7. Ionic bonds are characterized by the unequal sharing of electrons. (Sec. 1.3) 


8. The following molecule is an example of a secondary amine. (Sec. 1.8) 


Н.С 
HC—NH, 
/ 

Н.С 

„ CH4CH;CH;CH;CH;OH , 


is a polar molecule. (Sec. 1.5) 


CH4ONa 


10 contains only polar covalent bonds. (Sec. 1.3) 
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Answers 


Multiple Choice 
b 


дасы - 
с.о со» о о с.о 


һә 
смесосососососоосососоалаао со 


Fill in the Blank 

. paired 

. valence 

6 

‚7 

. octet rule 

. С-Е 

. polar covalent 

. ketone, alcohol 

. 1° amine, carboxylic acid 
10. reactions 

11. Functional groups 


© сора суол шок 


True-False 
1. F 
2. F 
3. F 
4.T 
5.F 
6. T 
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Chapter 2 Acids and Bases 


Multiple Choice 


1. Identify the Bronsted-Lowry acids in the following reactions. (Sec. 2.3) 


Ф 
СНОН + НСІ СНҘОН; 
І П u 
© C,H ONA 
C,H;OH + NaH 9 
V VI VII 


a) L IILVI, VII 
b) II, VI 

c) L IV, V, VIII 
d) IL Ш, V, УШ 


2. Identify the conjugate bases in the following reactions. (Sec. 2.3) 


CH;NH) + H3CCOH == 
e 0 
C,H50H + Ман = 
CHOH + HCl —— 
a) П, Ш, VI 
b) LIV, V 
c) I, M, V 
d) IL IV, VI 
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® 
CH3NH3 
I 


Q © 
С›Н5ОМа 
Ш 
Ф 

CHOH, 


V 


+ 


+ 


+ 


УШ 
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3. Identify the conjugate acids in the following reactions. (Sec. 2.3) 


© Ө 
СНзМН + CHCOH > = CH3NH5 + CH3CO; 
I II 
a o 
CHOH + на == CHOH + а 
Ш IV 
o0 IS ® H 
C,H;OH NaH сс == С›Н5ОМа + 2 
У VI 
а) I, IV, VI 
b) I, III, VI 
c) IL IV, V 
d) L IIL V 


4. Which are acid-base reactions according to Brensted-Lowry theory? (Sec. 2.3) 


I. 


II. 


Ш. 


IV. 


O 


C 
сњ“ “ов 
AICh 


СН;МН, 


о Ф 
CH3L1 


a) L III 

b) L IL IL IV 
c) L IL III 
d) L HI, IV 


+ 


O 
Ф || 
њемњ === Қа + — CHjNE5 
Ө 
ci = = АСИ 
Ф 
HCl == CH3NH;3Cl 
Но = CH4 + ПОН 
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5. Which are acid-base reactions according to the Brensted-Lowry theory? (Sec. 2.3) 


I. (CH3);COH 


II. Вг, 


Ш. CH3NH; 


IV. CH3NH5 


a) I 

b) L M, IV 
c) IL III 
d) LIV 


+ 


H5S04 


FeBr3 


BF; 


HCl 


—— m 
------ 


(CH3)3C Ф + H,O 


FBS p Be 
Ф ө 
CH;NH,BF3 


Ф 
CH;NHSCÉ? 


+ so, 


6. Which are acid-base reactions according to Lewis theory but not according to the Brensted-Lowry theory? 


(Sec. 2.7) 


O 
| 
WE ma Sent 
О 
| 
1. нас“ ^он 
Ш. NH; 
O 
IV. Н.С“ “СН; 
a) LII 
b) IIL IV 
c) L III, IV 


d) L IL, HL IV 


+ 


ден, 


Њо 


ВЕ; 


ВЕ; 
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7. Which acid has the highest pK,? (Sec. 2.4) 


a) СНСООН 
b) H;O 
c) NH; 
d) на 


8. Arrange the following in order of increasing basicity (weakest to strongest). (Sec. 2.4) 
I. он П. Cl- Ш. Н;О IV. МН, 

a) IL Ш, IV, I 

b) M, I, IV, II 

c) IV, I, II, Ш 

d) IIL IV, L II 
9. Arrange the following ions in the order of increasing acidity (weakest to strongest). (Sec. 2.4) 
I. HO П. H3O* Ш. NH," 

a) IL IIL I 

b) I, H, III 

c) M, IL I 

d) III, II 
10. Which ion is the strongest base? (Sec. 2.4) 

O 


© || 
а) СН»СН»О b) „С. Ө с) cP d) снн, 
СН» О 
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11. Which equilibria lie considerably toward the right? (Sec. 2.5) 


Т 
І x NH3 
HC” OH 
О 
Ш 
П ~ до + H,O 
mc О 
© 
Ш. NH, + Фон 
IV. HCN + Фн 
a) П,Ш 
b) I, HI, IV 
c) IIL IV 
d) 1,1, III 


12. Which equilibria lie considerably toward the left? (Sec. 2.5) 


0 
i С + © 
нс” `OH 
0 
Ф 
С 
П. “Ө + NH, 
ње. 9 
Ш. NH, + [on 
0 
o 
a) П 
b) LIV 
c) IIL IV 
d) I 
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O 
|| Ф 
299 + МН. 
Н.С 
Т 
yee “он 
нс” OH 
МН. + HO 
Son F НО 
1 
Ce © + HCN 
Hc © 
Т 
C. + NH; 
нс” OH 
O 
" 
нс” "o9 + СНОН 
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13. List the bonds in order of increasing acidity (least to most). (Sec. 2.6) 
C—H О-Н Е-Н М-Н 
I П ІШ IV 
a) IL Ш, IV, I 
b) M, I, IT, IV 
с) LIV, IL III 
d) IV, M, IL I 


14. List the bonds in order of decreasing acidity (most to least). (Sec. 2.6) 
F—H Br—H с-н І--Н 


І П Ш ГУ 
a) I, Ш, IL IV 
b) IV, IL DI, I 
c) IL II, IV, I 
d) L IL, HL IV 


15. Which substances are Lewis bases? (Sec. 2.7) 


Ф 
HO АСБ „СН FO 
H3C CH; 
I П Ш IV 
a) LI 
b) L III 
c) IIL IV 
d) L IV 


16. What is the stronger acid in the following reaction if the equilibrium constant is approximately 10“, (Sec. 2.5) 


нс=с + NH, 


HC=cH + SNH, 


a) b) с) d) 


17. What is the stronger acid in the following reaction if the equilibrium constant is much less than 0.01? (Sec. 2.5) 


® Q 
HNO; + H5804 Н-МОз + НЅ04 


а) b) с) d) 
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18. Which is the stronger base if the equilibrium lies considerably to the right? (Sec. 2.5) 


О О 
е + Әм с + HCN 
© 
нұс `OH Hc О 
a) b) с) д) 


19. What is the role of diethyl ether in the following reaction? (Sec. 2.7) 


Ө 
СЊСЊОСЊСНза + ВЕ; (снұсн,)ф ВЕ; 
a) Lewis acid 
b) Lewis base 
c) Brensted acid 
d) Brensted base 


20. What is the role of water in the following reaction? (Sec. 2.3) 


e Ф 
МН; F H30 H,O + МН. 


a) acid 
b) base 
c) conjugate acid 
d) conjugate base 


21. What is the role of methanol in the following reaction? (Sec. 2.7) 


CH 
Пе: | есњ 
Ee Ge + СЊОН дил“ 
H 
СН» CH; 


a) Lewis acid 
b) Lewis base 
c) Brensted acid 
d) Brensted base 


22. Which statements about acid-base equilibria are true? (Sec. 2.4) 


I. The pK, is the negative logio of the acid equilibrium constant. 

П. A stronger acid has a pK, with a smaller value than a weaker acid. 

III. A stronger base has a conjugate acid which has a pK, with a smaller value than a weaker base. 
IV. The Ka - K [HA]. 


a) L III 
b) LII 

c) L IL III 
d) IL, HL IV 
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23. Which is the order of decreasing acid strength of the following compounds (greatest first)? (Sec. 2.6) 


| 
Cl Bu | j | 
І П Ш IV 


a) IL I, II, IV 
b) HL IV, L II 
c) IIL L IL IV 
d) IV, IL, L IH 


24. Which is the order of increasing acid strength of the following compounds (least first)? (Sec. 2.6) 
O 
т. | | | | 1 
OH тәр 0713 he в 
OH ми он oH 
E F 


I II Ш IV 


a) I, IIL IL IV 
b) IV, UL IL I 
c) IL I, II, IV 
d) IV, II, I, HI 
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25. Which is the proper reaction mechanism for the reaction of borontrifluoride and diethyl ether? (Sec. 2.7) 


"d SEL. 


О 

a) “ВЕ; CH,CHg ^ ^CH,CH, 
a OX 

b) BF; CH,CH; ~ ~CH,CH, 


Ник 


О 
РА E 
СН,СН 7 ^CH,CH, 


А 


О 
d) BF, CH,CH; = ~CH,CH, 


Fill in the Blank 


1. The weaker the acid, the 


+ 
== H 
У 
CH,CH;^ - ~CH,CH, 
as b 
wos 
CH,CH; + ~CH,CH, 
—————— b 
Os 
CH,CH;~ + ~CH,CH, 
+ 
-— ps 
229, 
CH,CH;^ - ~CH,CH, 


the conjugate base. (Sec. 2.5) 


2. The higher concentration (reactants or products) at equilibrium will lie on the side of the 


(Sec. 2.5) 


3. Complete the following reaction. (Sec. 2.3) 


| 
CH,COH + H,O 
4. Complete the following reaction. (Sec. 2.3) 


|| 
МНС! + CH4CONa 


5. Complete the following reaction. (Sec. 2.3) 


+ H;O 


|| 
CH,CO + 


МН. + 


МН; + Н.О* + СГ 


ШЕ 
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6. Complete the following reaction. (Sec. 2.3) 
7 O 
~ || 
CH3COH + 5----- CH,CONa * NaHCO; 


7. Complete the following reaction scheme with the appropriate equilibrium arrow (indicating the higher 
concentrations at equilibrium). (Sec. 2.5) 


О 


| 
CH4CONa + HCN И + NaCN 


8. Complete the following reaction scheme with the appropriate equilibrium arrow (indicating the higher 
concentrations at equilibrium). (Sec. 2.5) 


NaH;PO, + NaHCO, Na,PO, + НСО; 


9. Identify the acid, base, conjugate acid, conjugate base іп the following reaction. (Sec. 2.3) 


масм + NaHSO, HCN + Na,SO, 


ИШ Кей WE 


10. Identify the acid, base, conjugate acid, conjugate base in the following reaction. (Sec. 2.3) 


NH,Cl + NaHCO, 


NH3 + H CO, + NaCl 
БЕН 


True-False 


1. Bronsted-Lowry acids accept protons when reacting. (Sec. 2.3) 
2. Lewis bases donate electrons when reacting. (Sec. 2.7) 

3. The stronger acid has the larger (more positive) pK,. (Sec. 2.4) 
4. Strong acids have weak conjugate bases. (Sec. 2.4) 


5. The equilibrium will lie to the right in the following reaction. (Sec. 2.5) 


NH,Cl + H,O NH, + ЊО" + CF 


6. The equilibrium will lie to the right in the following reaction. (Sec. 2.5) 
HCN + NaH;PO, HPO, + NaCN 
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7. Water acts as a base in the following reaction. (Sec. 2.3) 


NH; + H,O NH4OH 


8. Ammonia acts as a Brønsted-Lowry base in the following reaction. (Sec. 2.3) 


NH,Cl + NaHCO, 


МН. + H CO}; + NaCl 


9. The strongest acid in the following list is sodium bicarbonate. (Sec. 2.4) 


NH,Cl NaHCO; H,O  CH3CH,OH 


10. The weakest acid in the following list is acetic acid. (Sec. 2.6) 
O O O O 


| | ll | 
CH3COH CICH;COH FCH,COH ЕСН-СН,СОН 
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Answers 


Multiple Choice 


COS AON DA Шә Коля 


чә 
c coccucocomnbmocomvmwgoot??9"tooucncogevu 


Fill in the Blank 
l. stronger 

2. weaker 

3. H30* 

4. СНСООН + NaCl 

5. NH4CI 

6. Na CO; 

7. equilibrium arrow pointed to the left 
8. equilibrium arrow pointed to the left 
9. base, acid, c.acid, c. base 

10. acid, base, c. base, c. acid 


True-False 
1. F 
2.T 
3. F 
4.T 
5.F 
6. F 
7. F 
8. T 
9. F 
10. T 
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Chapter 3 Alkanes and Cycloalkanes 


Multiple Choice 


1. Which of the following are constitutional isomers of 4-isopropyloctane? (Sec. 3.3) 


|. 3-ethyl-2,4,5-trimethyloctane 
H. isobutylcyclohexane 

IH. 4-ethyl-2,2-dimethylheptane 
IV. 4-ethyl-2-methyloctane 


a)LIV 
b) IL III 
с) БП 
d) HI,1V 


2. Which of the following are constitutional isomers of trans-1,2-dimethylcyclopentane? (Sec. 3.3) 


Lr CQ Te не nm 


Ш ГУ V 
а) L HI, IV 


b) IL IV, V 
c) IL II], V 
d) HL IV, V 


3. Which of the following properties are not identical for constitutional isomers? (Sec. 3.9) 


1. molecular formula 
H. molecular weight 
ПТ. order of attachment of atoms 
IV. physical properties 
а) LIV 
b) H, III 


с) Lu 
d) HI, IV 


4. Which of the following molecules are constitutional isomers? (Sec. 3.3) 


O 
| 
а) CH3CH;0CH4 and CH3CH2CH 


О 
jl 
b) CH3CH;OCH; апа CH3CCH; 


O 
| | 
с) СЊСЊСН and CH3CCH; 


| 
d)  CH;CH;OH and CH4CH 
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Chapter 3 Alkanes and Cycloalkanes 
5. Which of the following belong in the group of constitutional isomers for C;H,Q2? (Sec. 3.3) 


|| 
I. СН;СОСН; П. Н,С--СНСНҘОН 
| 
Ш. н»С=СНСОН IV. HOCH;CH;CH;0H 


V. СНҘОСНҘОН 


a) IL III 
b) IL IV, V 
c) L IL V 
d) I 


6. Which pairs of molecules are constitutional isomers? (Sec. 3.3) 


a) LIV 
b) Ll 
c) П,Ш 
d) III, IV 


7. Which is the IUPAC name for the following compound? (Sec. 3.4) 


HC CH; 
x 2 
СН-СН 
V4 NI 
ње i 

Сн; CH; 


a) 2-ethyl-3-methylpentane 
b) 3,4-dimethylhexane 

c) 2,3-diethylbutane 

d) 3-methyl-4-ethylpentane 
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8. Which is the IUPAC name for the following cycloalkane? (Sec. 3.4) 


CH; 


С CHCH; 


a) 2,4-dimethyl-1-ethylcyclopentane 
b) 1,3-dimethyl-5-ethylcyclopentane 
с) l-ethyl-2,4-dimethylcyclopentane 
d) 1-ethyl-3,5-dimethylcyclopentane 


9. Which is the IUPAC name for the following compound? (Sec. 3.4) 
LM Lose 
CH;CH; 
a) cis-l-ethyl-2-methylcyclohexane 
b) trans-1-ethyl-2-methylcyclohexane 
с) cis-1-methyl-2-ethylcyclohexane 


d) trans-1-methyl-2-ethylcyclohexane 


10. Which is the structure for trans-1-ethyl-3-isopropylcyclohexane? (Sec. 3.4 and 3.8) 
H H 
H H 
a) b) 
C) H 
d) 
H 
= H 
11. How many primary carbons are there in the following molecule? (Sec. 3.4) 
CHCH; 


HC—C—Ch; 
CHCH; 
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12. How many secondary hydrogens are there in the following molecule? (Sec. 3.4) 


HC, 
-снсн;сн;сн; 
Ке 
а) 1 
b) 2 
c) 4 
d) 9 


13. Which structural formulas represent cis forms of 1,2-dimethylcyclohexane? (Sec. 3.8) 


H H CH; CH; 
CH; СН; Н Н 
H CH; H СН; 
СН; Н СН; H 


ЈЕ IL. Ш. ГУ. 


a) LIV 
b) шш 
c) HI IV 
d) LII 


14. Which cycloalkanes show cis-trans isomerization? (Sec. 3.8) 


CH,CH, 
сн; HC сн;сн; 


сн; 


CH,CH, 
Н.С CH, 


a) ГУ 

b) LIL V 
c) H, III, V 
d) H, HI, IV 


15. In the most stable conformation of trans- 1,4-dimethylcyclohexane, what positions do the methyl groups occupy? 
(Sec. 3.7) 


a) axial, axial 

b) equatorial, axial 

с) equatorial, equatorial 
d) axial, equatorial 
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16. Which of these diaxial forms has the highest energy? (Sec. 3.7) 


CH; CH; CH; 


CH; СН; 
а) СН; СН; 
b) с) д) 


17. Which compound has the lowest boiling point? (Sec. 3.9) 


Н.С a 
CH;CH,CH)CHCH; "CHCH;CH; нс-с-сн; СУ 
Н 
© CH; 
a) b) с) d) 
18. Which compound has the highest boiling point? (Sec. 3.9) 
CH3CH;CH;5CH;CH5CH3CHS /CHCH2CH2CH3 2 c 
НС CHCH; 
a) b) c) 
19. Which is a conformer of pentane? (Sec. 3.7} 
CH; CH3 CH; CH; 
2” H H pos H H H 
H 
a) b) c) d) 
20. Which conformation of 2-methylbutane is the most stable? (Sec. 3.7) 
СҢ; CH; CH3 
H n Н.С CH, 4H CH; 
3 H 


a) b) с) d) 
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21. Which conformer of pentane is the least stable? (Sec. 3.7) 


CHCH 
: 2 3 CHCH; СНС; CH3CH; 
I. CH; Н H 
н НЕ H H 2 
өр Н 


H H H 


a) b) c) d) 


22. Which fraction of petroleum distills at the highest temperature? (Sec. 3.11) 


a) gasoline 
b) gases 
c) fuel oil 
d) kerosene 


23. What is the term for the process of forming ethene (an unsaturated hydrocarbon) from ethane (a saturated 
hydrocarbon)? (Sec. 3.11) 


a) combustion 

b) fractional distillation 
с) thermal cracking 

d) catalytic reformation 


24. Which molecule has the most negative heat of combustion in kcal/mole? (Sec. 3.10) 
a) methane 
b) ethane 


с) propane 
d) butane 


25. Which are the stoichiometric coefficients that complete the following equation? (Sec. 3.10) 


CH,CH,CH,CH,CH,CH, + xO, — УСО, + 29,0 


a) х= 94%,y=6,z2=7 
b) x= 18, y=12,z=14 
с) x=ly=1,z=2 
d) x=6,y=6,z=4 
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Fill in the Blank 


1. Complete the following reaction by writing the stoichiometric coefficients. (Sec. 3.10) 
CH3CH;CH;CHs + Oo. RSS | | CO, + | | H,O 
2. Complete the following reaction by writing the stoichiometric coefficients. (Sec. 3.10) 


снн +| |0; —— | |co, + Г] но 


3. Write the name for the following molecule. (Sec. 3.4) 


4. Write the name for the following molecule. (Sec. 3.4) 


5. Complete the structure by drawing in the cis-1,3-dimethyl groups. (Sec. 3.8) 


6. Complete the structure by drawing in the trans-1,4-dimethyl groups. (Sec. 3.8) 


7. What is the configuration of the indicated carbon? (Sec. 3.4) 


ы. d 
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8. What is the configuration of the indicated carbon? (Sec. 3.4) 


9. Draw a constitutional isomer of propanone. (Sec. 3.3) 


10. Complete the Newman projection for the least stable conformation of 2-methylbutane. Use the appropriate 
Newman projection template. (Sec. 3.7) 


х р 


11. Complete the Newman projection for the most stable conformation of 2-methylbutane. Use the appropriate 
Newman projection template. (Sec. 3.7) 


X $ 
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True-False 


1. The following structures represent the same molecule. (Sec. 3.3) 


. The following structures represent the same molecule. (Sec. 3.3) 


CH, 
CH, 


. The indicated carbon is a secondary (2°) carbon. (Sec. 3.4) 


~ 


о 


4A 


. The molecule shown has 12 primary (1?) hydrogens. (Sec. 3.4) 


сл 


. Propanal is a primary (1°) alcohol. (Sec. 3.6) 
6. Propanal and propanol are constitutional isomers. (Sec. 3.3) 


7. Pentane and cyclopentane are constitutional isomers. (Sec. 3.3) 


oo 


. Alkanes all have lower densities than water. (Sec. 3.9) 


© 


. The Newman projection below shows 2,3-dimethylbutane in the most stable conformation. (Sec. 3.7) 


CH 
joo 
CH; 


CH; 
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10. The Newman projection below shows n-pentane in a gauche conformation. (Sec. 3.7) 


сн; 


сн-сн; 
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Answers 


Multiple Choice 


9o c СУД Re Ug Жары 


Nos 
$9 с о бо ы т бс ®ю о о о со оо ә со С» бсо соб а 


ЕШ in the Blank 

1.6%, 4, 5 

2.3 5,2,3 

3. 3,5-diethylheptane 

4. ]-ethyl-2,4-dimethylcyclohexane 
5 


H 


| H CH 
H сн, | > 
CH, H 
ја H etc. 
H CH, 
не СН. e^ 
H CH; 
7. quaternary (4?) 
8. secondary (2?) 


6. 


etc. 


о 2 


, enol is also a possibility 


CH, 
CH3H, 


11. 
CH; 


он 
С 3 


Н» 


True-False 


u-dumudumdg 


1 
2 
3 
4 
5. 
6. 
7 
8 
9 
1 


0. F 
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Multiple Choice 


1. Which аге the approximate carbon-carbon bond angles at positions I and П in the following compound? 
(Sec. 4.2) 


СН» 


II 
а) 1099, 109° 
b) 120°, 180° 
c) 120°, 109° 
d) 109°, 120° 


2. Which is the best description for the indicated bond in the following compound? (Sec. 4.2) 


сн; 


а) sp^-sp? 
b) sp^-sp? and 2р-2р 
с) sp^-sp? and 2p-2p 
d) sp-sp and sp-sp 
3. Which is the IUPAC name for the following structure? (Sec. 4.3) 


i 
HyC—C—CH=CH, 
СН;-СН; 
а) 3,3-dimethyl-4-pentene 
b) 3-methyl-3-ethyl-1-butene 
€) isopropylpentene 


d) 3,3-dimethyl-1-pentene 


4. Which is the correct structure for vinylcyclobutane? (Sec. 4.3) 


3 n uu 


H5 СН» CH= СН» 
а) b) с) d) 
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5. Which is the correct name for the following compound? (Sec. 4.3) 


E. 
1 


HC, 2С С NV CH 
~ wo SAY 3 
го: C 


а) 2E, SE-5-methyl-2,5-heptadiene 
b) 2E, 5E-3-methyl-2,5-heptadiene 
c) 2Z, SE-3-methyl-2,5-heptadiene 
d) 2E, 5Z-5-methyl-2,5-heptadiene 


6. Which is the correct name for the following compound? (Sec. 4.3) 


CH; 


CH; 


а) 1,3-dimethylcyclohexene 
b) 2,4-dimethylcyclohexene 
c) 3,5-dimethylcyclohexene 
d) 2,4-dimethyl-1-cyclohexene 


7. Which is the correct name for the following compound? (Sec. 4.3) 


a) E-2-ethyl-2-butene 
b) Z-3-methyl-3-pentene 
c) E-3-methyl-2-pentene 
d) Z-3-ethyl-2-butene 


8. Which is the IUPAC name for the following compound? (Sec. 4.3) 
iO- C=C UH 
a) dimethyl acetylene 
b) 3-butyne 


c) 3-butene 
d) 2-butyne 
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9. Which is the IUPAC name for the following compound? (Sec. 4.3) 
ERC 
H3C 
CH;CH; 


a) 1,1-dimethyl-4-ethyl-2,5-cyclohexadiene 
b) 1-ethyl-4,4-dimethyl-2,5-cyclohexadiene 
с) 3-ethyl-6,6-dimethyl-1,4-cyclohexadiene 
d) 6-ethyl-3,3-dimethyl-1,4-cyclohexadiene 


10. Which of the following alkenes do not show cis-trans isomerization? (Sec. 4.3) 


I) 2-methyl-2-hexene 
II) 1-chloro-1-butene 
III) 1-methylcyclohexene 
IV) 2-methyl-3-hexene 


a) LII 

b) OI, IV 
c) IL II, IV 
d) L IH 


11. Which of the following alkenes show cis-trans isomerization? (Sec. 4.3) 


I) 1-chloropropene 

II) 3-methylcyclohexene 

Ш) 2,6-dimethyl-2,5-octadiene 
IV) 3-ethyl-3-methyl-1-pentene 


a) LII 
b) IL IH 
c) IIL IV 
d) 1ш 


12. How many trans isomers are there for an alkene with the formula, C4H;CI? (Sec. 4.3) 
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14. How many cycloalkanes of molecular formula C6H2 do not show cis-trans isomerization? (Sec. 4.3) 


15. Arrange the following groups in the order of increasing priority (lowest first). (Sec. 4.3) 
—CH5C H5 —CH3NH5 ——CH3Br —CH50H 


I II Ш IV 
a) I, IL IV, Ш 
b) IIL, IV, IL I 
c) LIV, IL, III 
d) IV, IL II, I 


16. Arrange the following groups in the order of increasing priority (lowest first). (Sec. 4.3) 


— CH=CH) —С=СНн — CEN —C=0 
| 
СН» 
I П Ш IV 


a) IV, Ш, IL I 
b) L IL HL IV 
c) HI, IV, L II 
d) II, L IV, П 


17. Arrange the following groups in the order of increasing priority (lowest first). (Sec. 4.3) 


i i 1 i 
—<С— ОСН: —C—OH —C—CH3 —C—NH) 
I II Ш ГУ 


а) IL L IV, III 
b) IL M, 1, IV 
с) L IL IV, III 
d) IIL IV, IL I 
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18. Which structure is Z-2-bromo-3-methyl-2-pentene? (Sec. 4.3) 


св 
нс CCH; H JCH-CH;CH,  H&C CH; H3C Br 
C=C с=с с=с с=с 
в’ CH EB / \ 2 
r 3 H Br Br СЊСЊ H3C CHCH; 
a) b) c) d) 
19. Which alkenes have E configurations? (Sec. 4.3) 
| T 
HO—C C—OH Cl (CHCl H5C F Br Cl 
C=. | = =o ‘c= 
/ \ 
H H H СН» H3C Cl H3C I 
I II III IV 
a) LII 
b) IL, III 
c) HI, IV 
d) IL IV 


20. How many cis-trans isomers are possible for geraniol? (Sec. 4.3 and 4.5) 


с 
нс бас е СЊОН 
| \ 
HC H 
2 “ен 
С 
ГА 
H3C CH3 
a) 2 
b) 3 
c) 4 
d) 6 
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22. How many isoprene units are there in vitamin A? (Sec. 4.5) 


CHOH 
< 2 


a) 2 
b) 3 
c) 4 
d) 8 


23. Cleavage of which of the indicated bonds in limonene leads to a head to tail terpene? (Sec. 4.5) 


с) 
^w 
dicc b) 
Nes 
BEN 


24. Arrange the following compounds in decreasing order of boiling point (highest first). (Sec. 4.4) 


(CH YE 
H3C—C=C—CH,CH,CH; — HiC-CEC-CH H.C-CEC-CH,  HC=C—C—CH, 
CH 
I П i m гу °З 


a) I, IL IV, Ш 
b) IL IV, D, I 
c) IL, IV, IL I 
d) IV, IL DI, I 


25. Arrange the following molecules in order of increasing boiling point (lowest first). (Sec. 4.4) 


OSLO Р d са МИШ МИА -——" 
I 
П Ш ГУ 


a) I, IL IV, Ш 
b) IV, IL IIL I 
c) IIL IV, IL I 
d) L IL, HL, IV 
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Fill in the Blank 


1. The IUPAC name of the following molecule is 


(Sec. 4.3) 


\ 


2. The IUPAC name of the following molecule is 


(Sec. 4.3) 


3. The structure of (3E, 6Z) 2,9-dimethyl-3,6-decadiene is 


(Sec. 4.3) 


4. The structure of 3,7-diethyl-4,8-dimethyl-1,5-cyclooctadiene 15 


(Sec. 4.3) 


5. The IUPAC name of the following molecule is 


(Sec. 4.3) 
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6. The structure of 2-cyclobutyl-6,6-dimethyl-4-octyne is 


(Sec. 4.3) 


7. The approximate bond angles of the indicated carbons are 1) ‚2) ‚3) ‚ 4) 


(Sec. 4.2) 
1 ELTE с 2 


8. The number of isoprene units in menthol is . (Sec. 4.5) 
«^ “Хон 
i S 
9. The number of isoprene units in grandisol is . (Sec. 4.5) 
ОН 


Г 


10. The priority order of the groups -CH;CH;, -CH;, -OCH;, -СН-СН; is; 


B ONCLSC CEN 
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True-False 


]. The structure of 4-isopropyl-1-methylcyclohexene is 


(Sec. 4.3) 


2. The name of the following structure is (3E, 5E) 2-ethyl-3,5-octadiene. (Sec. 4.3) 


PA 


3. The following compounds are listed in order of increasing boiling point (lowest first). (Sec. 4.4) 


POWER IS 


4. The following groups are listed in order of decreasing priority (highest first). (Sec. 4.3) 
CH 
3 


—C=CH > —CH > Сс-он, > —cH 


CH, 


5. The following groups are listed in order of increasing priority (lowest first). (Sec. 4.3) 


О О 
ke < ре <  —OCH,CH, < —Cl 


6. The following structures represent identical compounds. (Sec. 4.3) 
ек di а 


7. The following structures represent isomers. (Sec. 4.3) 


8. 2,2-Dimethylcyclohexene occurs as E and Z isomers. (Sec. 4.3) 
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9. 2,3-dimethyl-3-hexene occurs as E and Z isomers. (Sec. 4.3) 


10. There are 4 possible E,Z isomers of 1,3-pentadiene. (Sec. 4.3) 
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Answers 


Multiple Choice 


, two alkenes and a cycloalkane 


Е 
N 
ого>ооззоосо->асо raaa a aAa о 


Fill in the Blank 


1. (Z) 7-methyl-3-nonene 
2. 6,6-dimethyl-1,4-cycloheptadiene 


3. 


5. 2,8,9-trimethyl-3-decyne 
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7. 1)120,2) 109, 3) 120, 4) 180 
ЖЕ? 
wd 
0. 

--ОСН, > E E > --СН,СН, > — CH 


— О со 


True-False 


Oo cl Qv ыл Rob = 
ал ie И и лим 


© 
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Multiple Choice 
1. The reaction of propene with which of the following reagents are oxidation reactions? (Sec. 5.3 - 5.5) 


HBr/CH,Cl, ОО, H,/Pt Вг» Н'/Н›О 
1 II III IV V 


a) II 

b) III 

с) Гапа V 
d) Папа IV 


2. Which point on the potential energy diagram represents the intermediate? (Sec. 5.2) 


reaction coordinate 


3. Which diagram represents the slowest reaction? (Sec. 5.2) 


E E 
reaction coordinate reaction coordinate 
A B 
E E 
reaction coordinate reaction coordinate 
С D 
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4. Which compound has the highest heat (most negative) of hydrogenation? (Sec. 5.5) 


= 
=, = 


A B C D 


5. Which statement does not describe a transition state? (Sec. 5.2) 


a) Possesses a definite geometry 

b) Maximum on the potential energy diagram 
c) Structure can be determined experimentally 
d) Can not be isolated 


6. Using Markovnikov’s rule, predict the position of the Cl atom in the major product from the reaction of 1- 
methylcyclohexene with HCl. (Sec. 5.3) 


А ——= 
ж” 


С 


р 


7. Which species аге electrophiles? (Sec. 5.3) 


o OH? мн, pe 


I П Ш ГУ 


a) IL Ш 
b) ILIV 
с) LIV 
d) L IH 


8. Arrange these carbocations in order of increasing stability (least to most). (Sec. 5.3) 


© 
УӘ Н.С® Ф 


1 П Ш TV 


a) L IL HI, IV 
b) II, I, IL IV 
c) IL IV, I, III 
d) L III, IV, II 
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9. Arrange these carbocations in order of increasing stability (least to most). (Sec. 5.3) 


a) L IL III 
b) I, II, II 
c) IL I, III 
d) Il, ILI 


10. Which reagents react with an alkene by syn addition? (Sec. 5.3 - 5.5) 
I. Ch П. Bro Ш. НУР IV. OsO/ROOH 


a) ГП 
b) IIL, IV 
c) IL III 
d) LIV 


11. Which reagents react with an alkene by anti addition? (Sec. 5.3 - 5.5) 
I. СІ, П. Br, Ш. H/Pt IV. OsSO/ROOH 


a) LI 
b) IIL, IV 
c) IL III 
d) LIV 


12. Which reagents react with an alkene in a Markovnikov orientation? (Sec. 5.3) 
I. HBr П. Н,О/Н;5О, III. Br; IV. OsO/ROOH 


a) LII 

b) IIL IV 
c) IL IV 

d) IL, HL IV 


13. Which is the major product from the reaction of propene with OSO/ROOH? (Sec. 5.4) 
а) 1-ргорапо! 
b) 2-propanol 
с) 1,2-propanediol 
d) 1,3-propandiol 
14. Which reagents react with an alkene by an electrophilic mechanism? (Sec. 5.3) 
I. Н,О/Н;5О, П. Br/CCl, Ш. HBr IV. НУР 
a) L IL III 
b) I, IL IV 


c) IL IV 
d) HL IV 
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15. Which is the product of the reaction of 1-methylcyclohexene with H,O/H2SO,? (Sec. 5.3) 


CH3 CH; CH; 
у OH = OH = H 
OH OH 


a) b) с) d) 


H 
CH; 
OH 


16. Which is the major product from acid catalyzed hydration of 2-methyl-2-pentene? (Sec. 5.3) 


a) 2-methyl-3-pentanol 
b) 2-methyl-2-pentanol 
c) 4-methyl-2-pentanol 
d) 3-methyl-3-pentanol 


17. Which is the intermediate formed in the reaction of propene with HBr? (Sec. 5.3) 


Br 
кт = A 
Ф Sy ZUM BOs 
a) b) с) d) 


18. Which is the major product from the reaction of cyclopentene with Br,/CCl,? (Sec. 5.3) 


Br Br 
Br H H H | 
Na mm 
H Br 
H Br Br Br 
a) b) c) d) 


19. Compound A has a molecular formula СұН |4 and reacts with H,/Pt to give compound B, СаН в. Which is 
compound A? (Sec. 5.5) 


CX ду ~ 


a) b) с) д) 
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20. Which is the major product from the reaction of 1,2-dimethylcyclohexene with D./Pt? (Sec. 5.5) 


СН» СН; D 
D 
D D CH; 
D CH; CH; 
CH3 D D 


a) b) c) d) 


21. Which alkene has the highest rate of reaction with HBr? (Sec. 5.3) 


Fe = S 


a) b) с) д) 


22. Which potential energy diagram represents the reaction of HBr with 2-butene? (Sec. 5.2) 


1149,29 


reaction coordinate reaction coordinate 
A B 
E E 
reaction coordinate reaction coordinate 
С р 


23. Which compound does not give two isomers when reacted with СІ/ССІ,2 (Sec. 5.3) 


и“ De LM 


a) b) c) d) 
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24. Which compound has the lowest (least negative) heat of hydrogenation? (Sec. 5.5) 
b) 


a) с) d) 


25. Which point on the potential energy diagram represents the activation energy? (Sec. 5.2) 


reaction coordinate 
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Fill in the Blank 


1. The stereoselective reagents from the following list are 


HCl H'/H;O Br; OsO, H2 


2. Complete the following reaction by providing the major product. (Sec. 5.4) 


OsO, 
— № 


CH,COOH 


3. Complete the following reaction by providing the major product. (Sec. 5.3) 


PN РГ 
<a p Е 


CECI, 


4. Complete the following reaction by providing the major product. (Sec. 5.5) 


H, 
— — 5> 
Pt 


5. Complete the following reaction by providing the necessary reagents. (Sec. 5.3) 


6. Complete the following reaction by providing the necessary reagents. (Sec. 5.3) 


Д == је 
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7. Complete the following reaction by providing the starting material and reagents. (Sec. 5.3) 
— ce 
Cl 


8. Complete the following reaction by providing the starting materials. (Sec. 5.5) 


H, 


9. Draw the intermediate of the following reaction. (Sec. 5.3) 


+ HO > 


10. Draw the intermediate of the following reaction. (Sec. 5.3) 


+ Br, — > 


11. Draw the reaction arrows (curved arrows) for the following reaction. (Sec. 5.3) 
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True-False 


reaction coordinate 


1. The reaction represented by the above reaction energy diagram is endothermic. (Sec. 5.2) 


2. The rate determining step of the reaction represented by the above reaction energy diagram is the first step. 
(Sec. 5.2) 


3. The activation energies of the reaction represented by the above reaction energy diagram are noted as A and B. 
(Sec. 5.2) 


4. The following carbocations are listed in increasing order of stability (least first). (Sec. 5.3) 


j 
C. rae 


5. The following alkenes are listed in decreasing order of heat of hydrogenation (highest first). (Sec. 5.5) 


Зе ти“ 


6. The product of the reaction of cyclohexene and bromine is cis-1,2-dibromocycloheane. (Sec. 5.3) 


7. The major product of the reaction of catalytic hydrogenation of 1,2-dimethylcyclohexene is cis-1,2- 
dimethylcyclohexane. (Sec. 5.5) 


56 


Chapter 5 Reactions of Alkenes 


8. Bromination, catalytic hydrogenation, and hydroxylation via osmium tetroxide are cis stereoselective reactions. 
(Sec. 5.3-5.5) 


9. Hydrohalogenation, hydration, and bromination reactions proceed through an open carbocation intermediate. 
(Sec. 5.3) 


10. The reaction arrows (curved arrows) are accurately drawn for the following reaction. (Sec. 5.3) 


Lu қ HN H Br 


H—Br 
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Answers 


Multiple Choice 


9o SON. Ou ЕН 


<а:оос:с->о>»>»сос-<->о>огоооо- бб оо остов 


Fill in the Blank 
1. Вг», О5О,, Њ 
2. 

ОН 


OH 
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True-False 


= юмо мелом 
ыы ә чн 


о 
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Multiple Choice 


Chapter 6 Chirality 


1. Which compounds contain stereocenters? (Sec. 6.3) 


I) 1-chloropentane 
П) 2-chloropentane 
Ш) 3-chloropentane 
IV) 1,2-dichloropentane 


a) LI 
b) IIL, IV 
c) L III 
d) IL IV 


2. Which compounds contain stereocenters? (Sec. 6.3) 


I) 2-methylpentane 
II) chlorocyclohexane 
III) 3-methyl-2-butanol 


IV) 2-hydroxypropanoic acid 


a) LII 
b) IIL IV 
c) L III 
d) IL IV 


3. Which compounds contain stereocenters? (Sec. 6.3) 


I HO 
i 
Ш. CH3CCH3CH; 
a) LII 
b) HL IV 
c) L III 
d) IL IV 


OH 


QH OH 
II. CH—CH) 
нс, ТН 
ІУ. CHCHCH; 
H3C 
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4. Which compounds have multiple stereocenters? (Sec. 6.3, 6.5) 


eue d 
I. СНҘСНСНСН; П. CH;CHCH СОН 
fae Í 
Ш. CH3CHCHCH; IV. oe 
HO—C—COH 
ce 
COH 
О 
a) L II 
b) III, IV 
c) II, III 
d) L III 


5. How many stereoisomers are possible for 1,2-dichlorocyclopentane? (Sec. 6.3) 


6. How many stereoisomers are possible for 2,3-butanediol? (Sec. 6.3) 
a) 1 
b) 2 
с) 3 
d) 4 


7. How many stereoisomers are possible for the following structure? (Sec. 6.2-6.3) 


T eM 
и 
МН, 
а) 1 
b) 2 
c) 3 
d) 4 
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8. Which structures are chiral? (Sec. 6.3) 


Cl H СІ H,C=C 
‘c= H,C=C” % 
сес BES i АН CHCH;CH; 

H CH;CH3CHs С СНа ci 
1. II. ІШ. 
А ДЕ 
НС-С, H,C=C 
CH;CHCH; CH,CH2CH, 
Cl Cl 
IV. V. 
a) L IL V 
b) LI 
c) IL IL IV 
d) IIL IV 


9. Which pair of structures are enantiomers? (Sec. 6.3) 


L i 
I H"/ “ОН HO" COH 
HOr H3C 
O 
Cl Br 
П. ВОН; НС" С 
CHCH; НзСН2С 
- CH; 
Ш. 1н, 1r “он 
OH H 
a) L II 
b) II, III 
c) L III 
d) I, II, III 
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10. What is the relationship between these two structures? (Sec. 6.3, 6.5) 


NH, H 
H——=CH; H;C——NH, 
Е le 

CH, Å 


a) Identical structures 
b) Enantiomers 

c) Diastereomers 

d) Constitutional isomers 


11. What is the relationship between these two structures? (Sec. 6.3, 6.5) 


Br Cl Br H 


a) identical structures 
b) enantiomers 

c) diastereomers 

d) constitutional isomers 
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12. Which are meso compounds? (Sec. 6.5) 


О 
сн;осн; ed 
H ОН H 5 OH 
won ка 
CH,0H e 
|| 
1 II. 

CH,OH СНОН 
не OCH; H4CO - 
az OCH; ИВ ОСН; 

CH,OH CH,0H 

III. IV. 


a) LI 
b) LIH 

c) IL III 
d) II, IV 


13. How many stereoisomers are possible for Prilosec? (Sec. 6.7) 


O 
N 
N НСІ 
CH, CH, 
О OH 

a) 4 

b) 8 

c) 16 
d) 32 
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14. How many pairs of enantiomers are possible for cortisone acetate? (Sec. 6.7) 


OHO 


О CH, ү 


CH, О 


О 
а) 32 
b) 64 
c) 128 
d) 256 
15. Which forms of lactic acid are R forms? (Sec. 6.4) 
Т Т 
СОН CH; COH CH3 
TPN TA ios Н" Усон 
meo жос O” CH но ў 
|| О 
О 
1 II III. IV 
a) LI 
b) IIL IV 
c) L III 
d) IL IV 


16. What is the R,S configuration for the following structure of isocitric acid? (Sec. 6.4) 


O 
O || 
HOCCH оп 
„С 
НО" / "COH 
Н о 
а) 2-R, 3-R 
b) 2-R, 3-S 
с) 2-5, 3-R 
d) 2-S, 3-S 
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17. The specific rotation of dextrorotatory tartaric acid is +12.7 degrees. A mixture of dextrorotatory and 
levorotatory tartaric acid has a specific rotation of +6.35 degrees. What is the optical purity of the mixture? 
(Sec. 6.9) 


a) 25% 
b) 33 1/396 
c) 50% 
d) 7596 


18. Rank the following substituents in order of increasing priority. (Sec. 6.4) 
—OH —Cl —CH; = 
1. II. III. IV. 
a) I, Ш, IT, IV 
b) IL I, III, IV 
с) M, I, H, IV 
d) IV, M, I, II 


19. Rank the following substituents in order of increasing priority. (Sec. 6.4) 


H 
N . “ 
csc. — ОН --ОСН; кж 
H H H 
1. П. Ш. ТУ. 


a) Ш, IL, IV, I 
b) L IV, IL III 
c) IV, L Il, II 
d) L IL, HL IV 


20. Rank the following substituents in order of decreasing priority (highest first). (Sec. 6.4) 


9 Т 
|| 
— ОСН; --СОН --СН --ОСН;СН; 
I. II. III. IV. 


a) IL Ш, IV, I 
b) IIL, IV, L II 
c) IV, Ш, IL I 
d) IV, I H, IH 
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21. Rank the following substituents in order of increasing priority. (Sec. 6.4) 


CH CH 
N Ж | у | 2 N H 
C=C —C-CH == Сен C=C’ 
/ N 
H H CH; CH, НС H 
I II III. IV 


a) Ш, IL IV, I 
b) IV, I, IL, IH 
c) L IIL IL IV 
d) IV, IL L IH 


22. Which structures represent R-3-methylhexane? (Sec. 6.4) 


e и Ph 
I. II. 
a) IL, IIT 
b) L III 
c) LII 
d) HI, IV 


23. Which structure is correctly named 3R,4S-3,4-dimethylhexane (Sec. 6.4) 


WE H H ОН» H3C H 
Н.С H H CH; ne ~ 
1. II. Ш. 
a) II 
b) L III 
c) III 
d) III, IV 


24. Which statement about enantiomers is false? (Sec. 6.8) 


a) enantiomers have the same boiling and melting points. 

b) enantiomers have the same chemical properties. 

с) enantiomers have the same atom connectivity. 

d) enantiomers have the same three dimensional orientation. 
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H CH; 


Н.С H 


IV. 
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25. Which statements about stereoisomers are true? (Sec. 6.8, 6.9) 


I) enantiomers and diastereomers have the same physical properties. 
II) 50/50 mixtures of К and S enantiomers are called racemic mixtures. 
IIT) meso isomers rotate the plane of plane polarized light. 

IV) dextrorotatory compounds rotate plane polarized light to the right. 


a) LII 
b) IL III 
c) IL IV 
d) M, IV 
Fill in the Blank 
1. The following structure contains stereocenters. (Sec. 6.7) 
OH 
OH Nadolol (beta-blocker) 
О OH 
F 
2. The following structure contains stereocenters. (Sec. 6.7) 
т» 
М 
(2A morphine 
9 OH 
3. The priority order for the following groups are (highest = 1), 
CH, H сн, PEL 
—С—Сн, C=C. —C]C-—H сн 
СН, / H CH, 


0 О о 
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4. The priority order for the following groups is (highest = 1), 


a Br 5 ОН 
—c-Cl —C-H —C-OH ==б=н 
сн, сн, сн, сн, 
ІП ІП El. 
5. The following structure is the configuration. (Sec. 6.4) 
OH 
OH 
6. The following structure is the configuration. (Sec. 6.4) 


NH, 
on 
Br 


7. The structure of the R,R enantiomer of 2,3-butanediol is, 


mE (Sec. 6.4) 


8. The structure of the S,R enantiomer of 3-bromo-4-chlorohexane is, 


(Sec. 6.4) 
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9. The following structures are 


(what type of stereoisomer). (Sec. 6.3, 6.5) 
OH NH, OH 


NH 


10. The following structures are 


cr CX 


True-False 


(what type of stereoisomer). (Sec. 6.3, 6.5) 


1. The following structures are enantiomers. (Sec. 6.3) 


H Cl 
ТА ys 


HO но 98 


2. The following structures аге diastereomers. (Sec. 6.5) 


Br Cl 


3. The name of the following structure is 2S,3S-2,3-dibromobutane. (Sec. 6.4) 
Br 


Br 


4. The diastereomer of 2R,3R-dichlorobutane is achiral. (Sec. 6.5) 


5. The following groups are listed in decreasing order of priority. (Sec. 6.4) 


О О 
—OH > —OCH, > all > ES 
CH, 
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6. The following groups are listed in decreasing order of priority. (Sec. 6.4) 


--ОН > —NH, > —Br > —CH, 


7. Enantiomers have the same physical properties (m.p., b.p., index of refraction, density). (Sec. 6.8) 


8. Meso compounds rotate plane polarized light the same magnitude as enantiomers, but in opposite directions. 
(Sec. 6.5) 


9. Diastereomers are achiral. (Sec. 6.5) 


10. Enantiomers and meso compounds are diastereomers. (Sec. 6.5) 
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Answers 


Multiple Choice 


COS Оу Oe Шә Колка 


m 
92 
о со обоссососхе®о®ъб оовьеоассооосовссос 


Fill in the Blank 


SOO Б Оз рә са 


ШӨ) 


9. enantiomers 
10. diastereomers 
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True-False 


= Рома Оу Че но = 
тті тінші Нн 


© 
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Multiple Choice 


1. Which of the following structures have the correct IUPAC name? (Sec. 7.2) 


T 
„Со CH CH>CH; 
н" N 
СН; 
R-2-chloropentane R-4-fluoro-4-methylcyclohexene 
I II 
H3CO H 
Br CH; 
Br ыы э 
HCH 
H OCH; CHCH; 
meso-1,2-dibromo-1,2-dimethoxyethane S-2-chloro-2-fluorobutane 
Ш IV 
a) LII 
b) OI, IV 
c) L III 
d) IL IV 


2. Which of the following structures have correct common names? (Sec. 7.2) 


НзС 
Н;С--СНСН;Е „СНСЊВг 
НзС 
allyl fluoride isobutyl bromide 
I П 
| 
HCCh H;C—CH—CH,CH; 
methylene chloride isopropyl iodide 
M IV 
a) LII 
b) OI, IV 
c) L III 
d) IL IV 
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3. Which of the following compounds are secondary halides? (Sec. 7.6) 


I) Isobutyl bromide II) 2-iodobutane Ш) isopropyl fluoride IV) neopentyl chloride 


a) LII 
b) IIL, IV 
c) IL III 
d) LIV 


4. Which compounds are primary halides? (Sec. 7.6) 


T „СН; Г О 
1 CH; CH; ен, 
1 П Ш ГУ 

a) LI 

b) IIL IV 

c) IL III 

d) L IV 


5. Which of the following halides 1s prepared from the following reactions? (Sec. 7.1, 5.3) 


C) = 
Br 
Qe жш 


Br Br 
8) b) с) d) 


6. Which is the best reaction condition for preparing 2-iodohexane from 1-һехепе? (Sec. 7.1, 5.3) 


a) 5/ CCl, 
b) HI 

c) Nal 

d) HIO, 
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7. Arrange the nucleophiles in order of increasing reactivity (least first). (Sec. 7.6) 


МН; ЊО Фн сњод 


1 П III IV 


a) I, IV, II, III 
b) IV, IL I, III 
c) IL I, HI, IV 
d) IV, UL I, II 


8. Arrange the nucleophiles in order of increasing reactivity (least first). (Sec. 7.6) 


O 
|| 

H.CCO? mco? Be Њо 
I II Ш IV 


a) Ш. IL I, IV 
b) IV, L IL, III 
c) I, II, IL IV 
d) III, I, IV, II 


9. Arrange the leaving groups in order of increasing leaving group ability (least first). (Sec. 7.6) 


O 
|| 

H.CCO? њсо? BP но 
I П Ш IV 


a) I, II, IL IV 
b) IL, LIV, II 
c) VI, IL I, III 
d) IV, UL IL I 


10. Arrange the leaving groups in order of increasing leaving group ability (least first). (Sec. 7.6) 
сё 19 BE Fe 
1 П Ш IV 
a) IV, L MI, HI 
b) II, I, IV, II 


c) IL IV, I, III 
d) IL, HL I, IV 
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11. Arrange the alkyl halides in order of increasing reactivity in an Sy2 reaction with KI in acetone (least first). 
(Sec. 7.6-7.7) 


(| 

ФЕ (> ( ym {Ув 
СН; 

І П Ш ГУ 

a) LIV, III, II 

b) IV, L IIT, II 

c) IL IM, I, IV 

d) Ш, IL, IV, I 


12. Which are optimum conditions for an Sy2 reaction? (Sec. 7.6-7.7) 


i ( у-ва 4 одан — Bcetong 
НО 

IL. Өх + СНОН —— 

CES DMSO 

Ш. Ж de OHNE - а 


a) LI 
b) IL III 
c) HI, IV 
d) LIV 
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13. Which nucleophilic substitution reactions will proceed? (Sec. 7.6-7.7) 


Е Мас! + OHOIDOH === 


IL МН; + = ethanol 


ІП. CH3CH,O? + СЊСЊСЊЕС ethanoJ 


гу. CI + оң, 2225 
a) LII 
b) IL, III 
c) IIL IV 
d) LIV 


14. Which reactions will proceed with inversion of configuration? (Sec. 7.6-7.7) 


CHCH; | NaSCH; 
R-2-bromohexane S-2-iodobutane --->- 
CH3CH50H acetone 
І. П. 
R-3-bromo-3-methylhexane -----Ж- R-2-bromohexane CRON 
CH3CH,0H heat 
Ill. IV. 
a) LI 
b) IIL IV 
c) II, III 
d) LIV 


15. Which solvents are polar aprotic? (Sec. 7.6) 


I) DMSO 

П) HO 

Ш) Acetone 
IV) Formic acid 


a) IL III 
b) HL IV 
c) L III 

d) IL IV 
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16. Arrange the alkyl halides in order of increasing rate of solvolysis (slowest first)? (Sec. 7.6) 


hb H;CH)C 
HyC—CCI СНСІ 
/ 
сн; ЊСЊС 
I П 


a) IV, Ш, IL I 
b) LIL HI, IV 
c) IIL IL L IV 
d) IL I, I, IV 


H3C 


N 
“НСІ CH3CH;CH;CI 
HC 
m IV 


17. Which conditions are optimum for an Syl reaction? (Sec. 7.6-7.7) 


a) СЊСЊС +  NaCN 
НС 
b) CHCI + CHOH 
H3C 
c) СЊСЊСЊВг | Мазн 
n 
d) Hel + NaCN 
СН; 


18. Which solvents аге polar protic? (Sec. 7.6) 


I) ethanol 
П) hexane 
Ш) DMSO 
IV) water 


a) Ш, IV 
b) IL III 
с) LIV 
d) L III 


acetone 
—— 
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19. Which statements apply to ап Syl reaction? (Sec. 7.6) 


I) The rate limiting step of the reaction involves the alkyl halide and the nucleophile. 
П) The order of reactivity is methyl > 1°>2°>3°. 

Ш) The rate limiting step of the reaction involves only the alkyl halide. 

IV) There is an intermediate carbocation. 


a) LII 
b) III, IV 
c) L IV 
d) III 


20. Which statements apply to ап 852 reaction? (Sec. 7.6) 


I) The rate limiting step of the reaction involves the alkyl halide and the nucleophile. 
II) The order of reactivity is methyl > 1°>2°>3°. 

Ш) The rate limiting step of the reaction involves only the alkyl halide. 

IV) There is an intermediate carbocation. 


a) LII 
b) I, IV 
c) LIV 
d) IL IV 


21. Which conditions are optimum for an E2 reaction? (Sec. 7.8-7.9) 


a) СН + Бо DMS 
To re DMS 
b) CH;CHCI + ссе 
| 
CH; 
CH; 
| Њо 
с) СНІСНСН)СІ + CHOH E 


СН» 


| F H20 
d) CHCHCH;Br CH; Le 


+ 


22. What is the major product from an elimination reaction starting with 2-bromopentane? (Sec. 7.8-7.9) 


а) 1-pentene 

b) cis-2-pentene 

c) trans-2-pentene 

d) a mixture of cis and trans-2-pentene 
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23. Which alkyl halide leads to the product shown, in an E2 reaction? (Sec. 7.8-7.9) 


сн, 


СН» 
а) b) c) 


Cl 


ЕСІ 


24. Which statements аге true for an El reaction? (Sec. 7.9) 


I) The rate limiting step of the reaction involves only the alkyl halide. 

II) The rate limiting step of the reaction involves the alkyl halide and the base. 
Ш) There is an intermediate carbocation. 

IV) The order of reactivity is 1°>2°>3°. 


a) L III 

b) HI 

c) I, II, IV 
d) IL IV 


25. Which conditions are best for preparing isopropyl methyl ether? (Sec. 7.10) 


H3C 
a) Осн; 4 CHBr ——> 
H3C 
CH; 
74 
b) Na сн. F CHBr ---->- 
CH; 
од 
с) CHOH Ж рөл: 279 
H4C 
HC, | 
d) CH;OH * CHOH асі , 
ныс” catalysis 
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Fill in the Blank 
1. The major product of the following reaction is, 


KSCH, 


de o 
Cl H DMSO 
(Sec. 7.6) 


2. The major product of the following reaction is, 


KOH 


2 — 
a a "e 
(Sec. 7.6) 


Br H 


3. The major product of the following reaction is, 


— > 
(Sec. 7.6) 


NaOCH;CH, 


— > 
(Sec. 7.9) 


CH,CH,OH 


5. The major product of the following reaction is, 


——Ó- 
(Sec. 7.6) 


H Br 


6. The reagent needed to complete the following reaction is, 


5 (Sec. 7.9) 
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7. The reagent needed to complete the following reaction is, 


H он 
(racemic) 
(Sec. 7.6) 
8. The reagent needed to complete the following reaction is, 


(Sec. 7.6) 


9. The starting material needed to complete the following reaction is, 


КІ 
--------->- | 


CH,CH;OH 
(Sec. 7.6) 


10. The starting material needed to complete the following reaction is, 


HS H 


NaSH 
— 


acetone 


(Sec. 7.6) 
True-False 
1. Polar aprotic solvents favor Syl reactions. (Sec. 7.6) 


2. The order of Syl reactivity of the following alkyl halides are listed in decreasing order. (Sec. 7.6) 


Cl > НСС > > а > 4g 


3. The order of 552 reactivity of the following alkyl halides are listed in decreasing order. (Sec. 7.6) 


„ов > AOS > NF > “Сс 
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4. The following nucleophiles are listed in decreasing order of reactivity in ап Sy2 reaction. (Sec. 7.6) 
Г > Br > СІ > F 
5. The following nucleophiles are listed in decreasing order of reactivity in ап Sy2 reaction. (Sec. 7.6) 


Е. > HO > HN 


6. The name of the following compound is cis- (1R,2S)-1-chloro-2-bromocyclohexane. (Sec. 7.2) 


Cl 
Br 


7. The name of the following compound is R, E - 4-bromo-2-pentene. (Sec. 7.2) 


Br 
puo 


8. The major product of the reaction of R-2-bromobutane with sodium iodide in acetone is S-2-iodobutane. 
(Sec. 7.6) 


9. The major product of the reaction of R-2-bromobutane with water is a racemic alcohol. (Sec. 7.6) 


10. The major product of the reaction of bromocyclohexane and potassium t-butoxide in water is an ether. 
(Sec. 7.6) 
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Answers 


Multiple Choice 


90 SOV Oy а rs 


соь оосо тосо орсо оь Tao FS Ta A 


ЕШ in the Blank 


1. 


н SGH; 
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+ 
d OH 
6. base 
7. ЊО 
8. HOCH; 
9. 
Br or CI 
(or Вг, -I) 


True-False 


О со 3 с NN Б шо м н 
""-dduummadmnuu 


© 
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Multiple Choice 


1. Which is the IUPAC name for the following structure? (Sec. 8.2) 


OH 
a) cyclohexenol 
b) 3-cyclohexen-1-ol 
с) 1-cyclohexen-4-ol 
d) 4-cyclohexenol 


2. Which structures have the correct IUPAC name? (Sec. 8.2) 


CHOH 
н““Р-осн, 
о. Н.С 
СН, 
cis-1,2-dimethoxycyclohexane R-2-methoxy-1-propanol 
I II 
H.C OH 
HC—OCH, 
/ 
Н.С "a, 
OH 
2-methoxypropane trans-1,3-cyclohexanediol 
Ш ГУ 
a) LII 
b) M, IV 
с) IL III 
d) L IV 


3. Arrange the compounds in the order of increasing solubility in water (least first). (Sec. 8.4) 
CH3CH;CH5CH;0C H5 CH30CH3 


I П 


СЊОСЊСЊОСЊ CH;CH,CH,CH,CH,OH 


M IV 


a) L IIL IL IV 
b) IIL, I, IV, II 
c) LIV, II, III 
d) IV, L III, H 
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4. Which are secondary alcohols? (Sec. 8.2) 


СН; of нс H 
Ф H;C—C—OH ‚С=С, 
| H снсн; 


ОН СН; 
ОН 
І П Ш 
a) L III 
b) II, III 
c) IIL IV 
d) LIV 


5. Arrange the compounds in the order of increasing acidity (least first). (Sec. 8.3) 


CH; 
| OH 
СЊСОН | 
СЊСЊОН | CH;CHCH; њо 
CH; 
I П Ш IV 


a) II, I, IL IV 
b) L II, IV, II 
c) IL II, I, IV 
d) IL I, II, IV 


6. Arrange the compounds in the order of increasing acidity (least first). (Sec. 8.6) 
нс 
CHOH CHCH SH H5S H,O 
Н.С 
I II III IV 


a) IL I, HI, IV 
b) LIV, IL, III 
c) IIL IL L IV 
d) IL, I, IV, III 
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7. Arrange the compounds in the order of increasing boiling point (lowest first). (Sec. 8.3, 8.4, 8.6) 


„О 
H3C CH; HO  CH43CH;)OH СН;СН,5Н 


I II ШІ ІҮ 
a) IL I, HI, IV 
b) LIV, II, III 
c) IV, L IL, II 
d) LIV, Ul, II 


8. Arrange the compounds in the order of increasing solubility in water (lowest first). (Sec. 8.2) 


CH,OH CH,CH,CH,CH,CH,OH 


I II 


CH,CH,CH,CH,OH — HOCH,CH,CH,CH,CH,OH 
Ш IV 
a) IV, Ш, IL I 
b) IL MI, IV, 1 
c) III, IV, IL I 
d) IL IV, IIL I 


9. Which alcohol will form the most stable carbocation? (Sec. 8.3) 


a) CH3CHCH;OH 


x 
b) а 

CH3 
d) CH3OH 
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10. How many isomers, including stereoisomers, can be formed from the hydroxylation of 4- 
methylcyclohexene using osmium tetroxide? (Sec. 8.3, 8.4) 


11. Arrange the following in order of increasing ability to hydrogen bond (lowest first). (Sec. 8.3, 8.4, 8.6) 


L CH—H IL CH;S—H 
Ш. CHO-H IV. HO—H 


a) L IL HI, IV 
b) IL, LIV, II 
c) IL IV, I, III 
d) L IV, IL III 


12. Which reagents do not effect the following conversion? (Sec. 8.3) 


но-( сы —— ЕТ 


--»- — r — > — > 
1. П. Ш. IV. 
a) LII 
b) II, III 
c) IL IV 
d) L III 


13. Which is the major product from the acid catalyzed hydrolysis of cyclohexene oxide? (Sec. 8.5) 


HO OH H OH 
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14. Which is the major product of the following reaction? (Sec. 8.5) 


n H 
/ 
2 HOS Ny + H5NCH;5CH;NH5 — и 
О 


a) HOCH;CHoNH, b) О N 


рыр. 


с) НОСЊСЊАНСЊСЊОН d) НОСЊСЊАНСЊСЊАНСЊСЊОН 


15. Which is the best method for making the following conversion? (Sec. 8.3) 


OH 
| 
CH3CH;5CH50H —Ó CH3CHCH3 


ЊРО : t/H i 
а) 3PO4 dilute Pt/H» dilute 


b) 
heat Њ504 Н,804 
(0) 
нро, Otor 
d GROB. p wy ET, 
eat 


16. Which is the product of the following reaction? (Sec. 8.3, 8.5) 


OH 
H3PO, ОзО, /КООН 
— — 
heat 
OH O 
a) b) 
OH 
O 
с) 
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17. Which is the product of the following reaction? (Sec. 8.3) 


(y con Pec, 
O 
O O O 
Н І || ХОН 
а) b) c) H;CCCH,CH»,CH,CH d) 


18. Treatment of cyclopentene with dilute sulfuric acid, followed by reaction with chromic acid gives 
which of the following compounds as the major product? (Sec. 8.3) 


OH O 
O 
a) ГУ b) OH с) = d) О 


19. Which is the major product of the following reaction? (Sec. 8.3, 8.5) 


Oo 


iis 
сњенсњон НРО РИН 
heat 
vo an 
a) Шаты b) CH3CHCOH 
O O 
CH; 


| 
c) CH3CHCH3 d) СН»СН»СН»СН» 


20. Which are the best conditions for the preparation of 1-chloro-2-methylpropane starting from 2-methyl- 
1-propanol? (Sec. 8.3) 


H3PO4 НС SOCh 
a) ---> ---- b) --> 
heat 
K Ch NaCl 
с) ——» ——— d ——» 
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21. Which is the major product of the following reaction? (Sec. 8.5) 
H3C о 


HO CH НС О 


d) 


оо он © 
а) (t-ton b) SH CH с) [5-4 СНОН d) [ен СОН 


23. Arrange the following in order of increasing rate of reactivity with HBr (least first). (Sec. 8.3) 


OH 
OH CHOH 
CH; 
CHOH 
I П Ш 


IV 


a) I, IL IV, Ш 
b) ILL HI, IV 
c) IV, IIL I, II 
d) III II, IV, I 


24. Classify the following reaction. (Sec. 8.6) 
CH3CH5S — SCH;CH5 ----» 2 CH3CH5SH 


a) oxidation 
b) reduction 
c) neither 
d) both 
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25. Which is the major product of the following reaction? (Sec. 8.5) 


О 
ЊС. 7^ И 

у "C-CH-CH;CH; ЕЕН. 
HC 


a) 3-pentanol 

b) 2-pentanol 

c) 2-methyl-2,3-pentanediol 

d) 4-methyl-3,4-pentanediol 
Fill in the Blank 


1. The major product of the following reaction is, 


OH HSO, 
pue 


heat 


(Sec. 8.3) 


2. The major product of the following reaction is, 


ЊСто, 
— y 


acetone 
H,O 


OH 


(Sec. 8.3) 
3. The major product of the following reaction is, 


Na 


(Sec. 8.3) 
4. The major product of the following reaction is, 


H,NCH, 
о —> 


(Sec. 8.5) 


5. The reagent needed to complete the following reaction is, 


pum > ре 


(Sec. 8.3) 
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6. The reagent needed to complete the following reaction is, 


ga 7-77 ғы 


(бес. 8.3) 


7. The reagent needed to complete the following reaction is, 


> O 
(Sec. 8.5) 


8. The starting material needed to complete the following reaction is, 


— > 
ANNS 


heat 
(Sec. 8.3) 
9. The starting material needed to complete the following reaction is, 
SOCI, 
—— 
Cl (Sec. 8.3) 


10. The reaction arrows (curved arrows) required to complete the following reaction mechanisms are, 


H H 
--ққ AWN — — p. bp 
zx C 
OH $ 
0- 
WH 


H i 
H—SO,H H 


(Sec. 8.3) 
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True-False 


1. The strongest acid in the following list is water. (Sec. 8.3, 8.4, 8.6) 


2. The major product of the reaction of 1-propanol with PCC is propanoic acid. (Sec. 8.3) 
3. The product of the reaction of methanol with sodium metal is sodium methoxide. (Sec. 8.3) 


4. The major product of the reaction of 3-methyl-2-butanol with hot, concentrated sulfuric acid is 3- 
methyl-1-butene. (Sec. 8.3) 


5. The following compound is named 1-chloro-2,2-dimethyl-4-pentanol. (Sec. 8.2) 


"KY 


OH 


6. The following compound is named 2,6-dimethyl-1,4-cyclohexanediol. (Sec. 8.2) 


OH 


OH 


7. The following compounds are listed in decreasing boiling point order (highest first). (Sec. 8.2) 


O O O O 
Н.С” ^H > ОНОН ^H CH,CH,CHg `H > CH,CH,CH,CH; `H 


8. The following compounds are listed in decreasing boiling point order (highest first). (Sec. 8.2, 8.4) 
H,C 3 Н.С H > H H 
9. The following compounds are listed in decreasing order of solubility in water (highest first). (Sec. 8.2) 


О Ox on О 
сн,сн,сн,сн” Сн > СН,СН,СН `H > CH,CH;/ `H > не“ ^H 


10. The following compounds are listed in increasing order of solubility in water (lowest first). 
(Sec. 8.2, 8.4) 


У 6 Зы M d С МЕ с ж 
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Answers 


Multiple Choice 


Go TON СЛ pa 


O6 comnuncoocev»ncov»v5»conoooocc 


Fill in the Blank 


5. PCC 
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6. SOCI, 
7. а peracid 


8. 


True-False 


Oy eh, ен 


о 
ЕЕЕ КЕ: 
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Multiple Choice 


1. Which structures have the correct IUPAC names? (Sec. 9.4) 


СН 
СН: ? 
Cl 
Br 
Br 
І. 2-bromotoluene П. para methyl, meta chloro 
bromobenzene 
NO; OCH; 
Cl 
CH5CH3 
III. meta chloroaniline IV. para ethylanisole 
a) LII 
b) IIL, IV 
c) LIV 
d) II, III 
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2. Which of the named compounds have correct structures? (Sec. 9.4) 


O OH 
CH, 
cl CH,CH,Br Br 
I. meta chlorotoluene II. bromomethyltoluene III. para bromophenol 
OCH, NE, 
NO, Cl Cl 
Cl 
IV. ortho nitroanisole V. 2,4,6-trichloroaniline 
a) LILIV 
b) I, I, IV 
c) LIV,V 
d) IL III, V 


3. How many Kekule structures are possible for naphthalene? (Sec. 9.2, 9.3) 


a) 3 
b)4 
с) 5 
d) 6 


4. How many z-orbital electrons are in the following molecule? (Sec. 9.3) 


a) 4 
b) 6 
c) 8 
d) 10 
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5. Which structures are aromatic? (Sec. 9.3) 


D Ó 
ІҢ, 9 O 
O N б 
СН» ee 
I II Ш IV 
a) IL III 
b) III, IV 
c) L III 


d) IL IV 


6. Arrange the compounds in order of increasing acidity (least first). (Sec. 9.9) 


OH OH OH OH 
МО» 
Cl МО» МО» 
1 II M IV 


a) L II, HI, IV 
b) III II, IV, I 
c) I, IV, Ш, II 
d) IL, HI, IV, I 


7. Arrange the compounds in order of increasing acidity (least first). (Sec. 9.9) 


о. „ОН 
OH OH | OCH, 
Ш ГУ 


I II 


a) I, IL II, IV 
b) II, L IL IV 
c) IV, IL I, III 
d) IV, IL II, I 
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8. Arrange the compounds in order of increasing acidity (least first). (Sec. 9.9, 2.4) 


OH OH 
Т 
HCO; | CH4COH 
I II Ш ТУ 


a) L IL, Ш, IV 
b) Ш, IV, IL I 
c) I, IL, IV, Ш 
d) I, I, III, IV 
9. How can phenol be distinguished from cyclohexanol? (Sec. 9.9, 8.3) 
a) solubility in water 
b) solubility in hydrochloric acid solution 
с) solubility in sodium bicarbonate solution 
d) solubility in sodium hydroxide solution 


10. How many mono-bromoanthracenes are possible? (Sec. 9.2, 9.3) 


11. Which contributing resonance structure is the most important for the bromination of anisole? (Sec. 9.8) 


OCH; OCH; Фосн, 


гесе 


12. Which is the electrophile in the nitration of benzene? (Sec. 9.7) 


Ф Ф e 
a) НМОз 5) МО» с) МО» d) NO 
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13. Which compound reacts most readily in the nitration reaction? (Sec. 9.7) 


9.9.0 


HNCCH; SO3H 
0 0 


14. Arrange the compounds in order of increasing reactivity toward electrophilic aromatic substitution 
(lowest first). (Sec. 9.7) 


n 0 
СМНСИз HNCCH; 
I П Ш IV 


a) IL I, IV, Ш 
b) L II, IV, II 
c) IIL L IV, II 
d) IV, UL IL, I 


15. Arrange the compounds in order of increasing reactivity toward electrophilic aromatic substitution 
(lowest first). (Sec. 9.7) 


с C 


I II Ш ГУ 


O 
OH 


a) OI, IL I, IV 
b) IV, IL I, III 
c) IIL L IL IV 
d) I, II, III, IV 
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16. Which is the major product of the following reaction? (Sec. 9.6) 


OCH; 
О 
МО» [ 
H4CCCI 
ы— 
АСЫ 
i 
ioe ar | OCH;CCH; 
NO; 
d) 
REN ras 


ges 


17. Which is the major product of the following reaction? (Sec. 9.6, 9.8) 


на 

Вг 
СН, ---->- 
FeBr3 
2? > 
НС НС 
OO QOO 
Br Br 


O 

нс” 
OO a (yay 
Br 
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18. Which is the major product of the following series of reactions? (Sec. 9.5, 9.8) 


сн; 
АСВ КСО 
---->- --->- 
сесі H5SO, 
O 
Т | 0 
[ 
сон ССН; CCH; OCH; 
a) © b) Q c) d) 
won COH CCH, COH 
O O О б 


19. Which is the best reaction sequence for preparing the following compound from benzene? 
(Sec. 9.6, 9.8) 


i 
COH 
ХО; 
АСЫ KCrO HNO; 
а) CHC mso, 507 
HNO; АСВ КСО 


b) 
МС] 
с) AI HNO& 


d) AIC b HNO, K5Cr;O; 
CHC? 502 H50, > 
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20. Which is the major product of the following reaction? (Sec. 9.6, 9.8) 


|| n 
CCH3CH5CCI Ak 
----->- 
О 
О О 


21. Which is the electrophile in the final reaction step for the following reaction? (Sec. 9.7) 


5 сн; 
OH , H;CCCH; —— HO T OH 
CH; 


сн; 


Ф 


ОН 


O 
|| | 


22. Which is the major product of the following reaction? (Sec. 9.6, 9.8) 


а) 1-chloro-4-nitrobenzene 
b) 1-chloro-3-nitrobenzene 
с) 1-chloro-2-nitrobenzene 
d) a mixture of 1-chloro-4-nitrobenzene and 1-chloro-2-nitrobenzene 
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23. Which is the major product of the following reactions? (Sec. 9.6, 9.8) 


7 M Doy 
2594 FeBr3 
Br МО» Вг 
а) aca b) Уча Уз, 
NO, 


24. Which is the major product of the following reactions? (Sec. 9.5, 9.6, 9.8) 


Ch СН»С1 КСО 
FeCh ЕеСћ Н,804 


a) рага chlorobenzoic acid 
b) meta chlorobenzoic acid 
с) a mixture of para and meta chlorobenzoic acid 
d) a mixture of ortho and para chlorobenzoic acid 


25. Which is the electrophile in the following reaction? (Sec. 9.7) 


А H3PO, 
— 
Ф 
Ф Ф 
а) b) c) HBO; d) 
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Fill in the Blank 


1. The major product of the following reaction is, 


OH 
------- Зе 
H,PO, 
(Sec. 9.6, 9.8) 


2. The major product of the following reaction is, 


= 


(Sec. 9.5) 


3. The major product of the following reaction is, 


Br O 
ма 
— > 
AICI, 
(Sec. 9.6, 9.8) 


4. The major products of the following reaction are, 


(Sec. 9.9) 
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5. The major products of the following reaction are, 


0) ОН 
OH 
NaHCO, 
Р — 
Н,О 


6. The reagent that completes the following reaction is, 


NO 


2 (Sec. 9.6, 9.8) 


(Sec. 9.9) 


7. The reagents that complete the following reactions are, 


150 ¢ 


с> 


3 (Sec. 9.6, 9.8) 


8. The starting material and reagent that complete the following reaction are, 
EN | S 
CI 


(Sec. 9.6, 9.8) 
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9. The reagents and mid-reaction product that complete the following scheme are, 


==, 


(Sec. 9.6, 9.8) 


10. The reaction arrows (curved arrows) required to complete the following reaction mechanisms are, 


+ 


Br 
Hi 
C Br 


(Sec. 9.7) 
True-False 


1. The name of the following structure is 2,4-diethylnitrobenzene. (Sec. 9.4) 


NO, 


2. The name of the following structure is 3,5-dibromobenzoic acid. (Sec. 9.4) 


O OH 


Br Br 


3. The product of the reaction of toluene with concentrated nitric and sulfuric acid is m-nitrotoluene. 
(Sec. 9.6, 9.8) 


4. The product of the reaction of isopropylbenzene with chromic acid is methylphenyl ketone. (Sec. 9.5) 


5. The product of the reaction of benzoic acid and chlorine/AICI; is m-chlorobenzoic acid. (Sec. 9.6, 9.8) 
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6. The following compound is aromatic. (Sec. 9.3) 


7. The following reaction scheme will synthesize the product shown. (Sec. 9.5, 9.6, 9.8) 


O OH 
CH,CH,CI K,Cr,0, Br, 
oa — __—______вн- 
ДІСІ, H,SO, FeBr, 
Br 


8. The following reaction scheme will synthesize the product shown. (Sec. 9.6, 9.8) 
@ CH,CH,CI SO, 
————M»— ————————— 
AICI, H,SO, 


9. The following compounds are listed in decreasing order of reactivity toward electrophilic aromatic 
substitution. (Sec. 9.7) 


OH CH, SO,H 


10. The following compounds are listed in decreasing order of reactivity toward electrophilic aromatic 
substitution. (Sec. 9.7) 


6.6.0.6 
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Answers 


Multiple Choice 


Балаға қы gu Par 


по соь шоа сос-сос-о-сосов-гРогосв»оо 


N 
en 
с 


Fill in the Blank 


1. 


> 
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OH 


6. HNO;, Н;5О, 


7. 
aU x 
AICI, SO,, H,SO, 
— > —— >» 
8. 
Cl 
SO,, H,SO, 
— y 
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10. 


Br 
су 
ты | 


True-False 


c ОО =з: ONO, о ле 
„чт ттн 


о 
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Cl, , FeCl, 


H 


Е 


С Вг 
(J = 
ZA 
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Multiple Choice 
1. Which is the correct structure for diphenylamine? (Sec. 10.3) 


NH; 


NH, 


2. Which is the IUPAC name for the following structure? (Sec. 10.3) 


qur 
H3C—C—N—CHs 


СН; 
а) N-methyl-tert-butylamine 
b) N-methyl-1,1-dimethylethylamine 


c) N-methyl-2-methyl-2-propanamine 
d) tert-butyl methyl amine 


3. Which is the structure for N,N-dimethyl-3-hexanamine? (Sec. 10.3) 


CH; NHCH; 
a) CH,NCH;CH;CH,CH; b) CH.CH,CHICCHSCH; 
NHCH; 
с 
сњ N—CH; 
c) CHSCH;CCH;CH;CHoNE; d) CH,CH,CHCH;CH;CH, 
CH; 
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4. Which pairs of names and structures match correctly? (Sec. 10.3) 


I. piperidine A. м 
II. pyrrolidine B. | јен 
Ш. pyrrole СЄ; ( ws 
IV. pyridine D. O 
V. cyclohexylamine Е. O 


N 


\ 


/ 


a) Land D, Папа B 
b) II and A, IV and E 
c) V and C, III and B 
d) III and D, IV and E 


5. Which structures are secondary amines? (Sec. 10.2) 


с 
CH3CHCH,NH, hes 
П 


Н 
І 


Ш IV 
a) LI 
b) IL III 
c) HI, IV 
d) IL IV 
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6. Which is the classification of the following amine? (Sec. 10.2) 


CH; 
Ко © 
H3CCH,CH,CH)>—N=CH; Cl 


a) 1° 
b) 2° 
c) 3° 
d) 4° 


7. Which is the name for the following compound? (Sec. 10.3) 
e 


a) phenylammonium chloride 

b) phenyltrihydrogenammonium chloride 
c) aniline chloride 

d) benzylammonium chloride 


8. Which is the name for the following compound? (Sec. 10.3) 


a) 4-carboxy aniline 

b) 1-amino-4-carboxybenzene 
c) benzylamine carboxylic acid 
d) 4-aminobenzoic acid 


9. Which compound is the strongest base? (Sec. 10.5) 


Ж. 
Ф 
а) СЊМЊ b) CH;NH c) СЊАСЊ d) СЊАЊ дн 
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10. Which compound is the strongest base? (Sec. 10.5) 


NH) МН, МН» 
OOO 
Br NO 2 


11. Which reactions will proceed predominately to products as written? (Sec. 10.6) 


NH, 


CH; 


Ф 
L CHNH, + ЊО ——» CH;NH; + Ou 


О 
|| © || 
IL CH,NH, + CH;COH — = CH3NH3 + CH,CÓ? 


ra CH; 
© <) 
Ш. СНУМН + CH3NCH; —>» CHjNH + CH3NCH; 
| 
H 
® e 
IV. СЊМЊ + NH, ———> CH3NH3 + МН» 
a) ГП 
b) IIL IV 
c) IL IV 
d) I, III 


12. When the following compounds are dissolved in water at the same concentrations, which one will have 
the lowest pH (1.е., most acidic)? (Sec. 10.5) 


СН» 


он 
Tos e 


СН» 


О € d кее 


119 


Chapter 10 Amines 


13. Arrange the amines in order of increasing basicity (weakest first). (Sec. 10.5) 
NH) NH2 NH, H 
| 
CH; 
I II Ш IV 


a) IV, IL II, I 
b) IL L HL IV 
c) L IL IIL IV 
d) IL L IV, Ш 


14. At pH 5.0, the ratio of morpholine and morpholinium ion is 1:1622. Which is the pK, of morpholine? 
(Sec. 10.5) 


a) 321 
b) 5.79 
c) 8.21 
d) 9.25 


15. Guanidine has a pK, value of 0.4. Which is the ratio of guanidine to its conjugate acid at blood pH of 
7.4? (Sec. 10.5) 


а) 10°7:1 
b) 10921 
с) 1:1 

d) 2.5:1 


16. Which are the correct positions for the site of protonation of the bases, guanidine and imidazole? 
(Sec. 10.6) 


I — NH 


C <— Ш 
Ном” “МН, / 
| NA ү 
П Н 
a) I, III 
b) ILIV 
c) LIV 
d) II, III 
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17. Arrange the amines in order of increasing boiling point (lowest first). (Sec. 10.4) 


CHCH; 
j N. Сењ 
CH3CH) CH,),CH; CH3CH)NH, СНұ;СН;МН CH;CH; AH; e 
I II Ш ТУ 


a) IL IIL I, IV 
b) IIL, I, IV, II 
c) IV, IL II, I 
d) IV, II, L HI 


18. Arrange the amines in order of increasing boiling point (lowest first). (Sec. 10.4) 


methylamine ethylamine propylamine cyclohexylamine 
I П Ш ГУ 


a) IV, Ш, IL I 
b) L IL HL IV 
c) IIL IL L IV 
d) IL L IV, Ш 


19. Arrange the amines in order of increasing solubility in water (least first). (Sec. 10.4) 


CEH 
Өзен; ЄЄН; CH3CHoNH; СН;СН;мН CH;CH5NHs e 
I II Ш ТУ 


a) IL IIL I, IV 
b) IV, IL DI, I 
c) IV, Ш, IL I 
d) I, DI, IL IV 


20. Arrange the amines in order of increasing solubility in water (least first). (Sec. 10.4) 


ethylamine methylamine propylamine cyclohexylamine 
I П Ш ГУ 


a) IL I, II, IV 
b) IV, IL DI, I 
c) IV, I, I, II 
d) I, IL, IL IV 
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21. Arrange the following in order of increasing strength of the hydrogen bonds (weakest first). 
(Sec. 10.4) 


І. НМН-----ОН, П. H3N------ HNH, 


HI. H20----- HOH IV. H3N------ HOH 


a) I, IL II, IV 
b) IL I, IV, III 
c) IL IV, L, III 
d) L IV, IL, IH 


22. Which is the product of the following reaction? (Sec. 10.7) 


NO, 
Fe, HCl 

---------»- 

Н.С CH, ethanol/water 

NO, NH,CI 
a) b) 
HOOC COOH Н.С CH, 
NO, 
Cl Cl 
с) д) 
Н.С CH, H,C CH 
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23. Which is the product of the following reaction? (Sec. 10.8) 


NH, 
NaNO, 
-------- 
НСІ, 0° C 
CH 


NH, 
ON NO, 
» (2 y ; 
CH, CH, 


24. Which is the product of the following reaction? (Sec. 10.8) 


NH, 
NaNO, HPO, 
------»- ------»- 
НСІ,0%С 
СН 


3 


NH,CI 
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NH, NH, 
a) b) c) d) С 
Ор РО, 
СН; СН, CH, 


NH 


CH 


NO 
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25. The following mixture was extracted with 1 М НСІ, followed by 1 M NaOH, followed by ether. 
Which compound is recovered from the acid solution? (Sec. 10.6) 


H3C СН» H3C CH. 
“2” 3 3 
N OH ^CH^ 
I II Ш 
а) I 
b) II 
c) Ш 
d) None of the above 
Fill in the Blank 
1. The name of the following compound is . (Sec. 10.3) 
„СН: 
М 
Н 
CH, 
2. The name of the following compound is . (Sec. 10.3) 
Br 
N 
H 
3. The name of the following compound is ‚ (Sec. 10.3) 
N 
|| 
М Cl 
CH 
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4. The starting material needed to complete the following reaction is, 


NH, 
Fe, НСІ 
Br Br 
(Sec. 10.7 
5. The starting material needed to complete the following reaction is, 
H;PO, "a Н.С СН, 
СН, 
(Sec. 10.8) 


6. The reactants needed to complete the following reaction are, 


(Sec. 10.8) 


7. The major product of the following reaction is, 


NH 


2 
1) NaNO,, НСІ, ЊО, 0° C 
OS 
О 2) warm solution 
OH 
(Sec. 10.8) 
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8. The order of decreasing basicity of the following amines is (1 is the most basic), 


— CH, 

N NH < м - 

A у NW не eu, "5 М 
E ІІІ E 


9. The order of increasing basicity of the following compounds is (1 is the least basic), 
O OH 

10. The order of increasing boiling point of the following compounds is (1 is lowest boiling), 
O OH 


True-False 


(Sec. 10.5) 


(Sec. 10.5) 


1. The name of the following compound is N-cyclopentylethanamine. (Sec. 10.3) 


H, -CH,CH; 


126 


Chapter 10 Amines 


2. The name of the following compound is 3,5-dimethylpiperidine. (Sec. 10.3) 


3. The strongest base in the following group is aniline. (Sec. 10.5) 


NH, NH, 
N 
~ 
С ж (2 


4. The strongest base in the following group is methylthiocyclohexane. (Sec. 10.5) 


i 2e os Pb 


. Cyclohexanamine is a 2? amine. (Sec. 10.2) 


сл 


с 


. tert-butyl methyl amine is a 3° amine. (Sec. 10.2) 

7. The pKa for ethyl ammonium ion is 10.8 (ethyl amine pK, is 3.2). (Sec. 10.5) 

8. Tertiary amines are generally stronger bases than secondary amines. (Sec. 10.5) 

9. The equilibrium for the reaction of p-nitroaniline and acetic acid lies to the right. (Sec. 10.6) 


10. The reaction of aniline with nitrous acid after warming yields phenol. (Sec. 10.8) 
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Answers 


Multiple Choice 


BOSON SB) БӘЗ 


ко 
veooccogdncocmveovcooogooet9?"uonconcglnoc 


Fill in the Blank 

1. N-methyl 2-methylcyclohexanamine 
2. 3-bromopiperidine 

3. 3-methylbenzene diazonium chloride 


4. 
NO, 


Br Br 
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6. 
1) NaNO,, НО, НСІ, O° 
Ум— 
2) магт 


OH 


HO 


O 
8. 4, 3,2, 1 
9. 1,3,4,2 
10. 1,3,2,4 


True-False 


= юомо ыл. Бору 
BUNA DAH 


о 
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Multiple Choice 


1. Which is the approximate energy range for absorptions in the infrared region of the electromagnetic spectrum? 
(Sec. 11.4) 


a) 50 to 100 kcal/mol 
b) 10 to 50 kcal/mol 
c) 1 to 10 kcal/mol 

d) 0.01 to 0.1 kcal/mol 


2. Which is the wave number for an infrared band at 5 microns (um)? (Sec. 11.2) 


а) 500 cm” 

b) 2000 сш" 
с) 5000 ст" 
d) 10,000 сш" 


3. Which is the wavelength (um) of an infrared absorption band at 500 сш"? (Sec. 11.2) 


a) 0.2 
b) 2.0 
c) 20 
d) 25 


4. Which is the order of increasing bond stretching frequency (lowest first)? (Sec. 11.4) 


D C-N 
П) C=O 
III) C-C 
IV) C=S 


a) IL I, IV, Ш 
b) L IL, IV, Ш 
c) HI, I, IL IV 
d) IV, II, L H 


5. Which is the order of increasing bond stretching frequency (lowest first)? (Sec. 11.4) 


D CH 
II) N-H 
III) O-H 
IV) F-H 


a) L IL IIL IV 
b) L IIL, IL IV 
c) IV, Ш, IL I 
d) IIL IL L IV 


6. The broadening of the stretching vibration peak for alcohols is mainly due to which of the following? (Sec. 11.5) 


a) water contamination 

b) а strong dipole moment 
c) hydrogen bonding 

d) coupling peaks 
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7. А compound has the molecular formula С5Н|0О, and strong absorptions at 1100 and 3350 ст". Which is the 
most likely structure for the compound? (Sec. 11.5) 


т Т 
а) b) СЊСЊССЊСЊ 


H СОСН; 


8. Which compound has а sharp IR absorption at 1710 cm” and a broad band at 3300 сш”? (Sec. 11.5) 


9 i 
| 
а) CH;COH b)CH3;CH,OH c)CH;CCH; d)CH3;0CH; 
9. Which compound has an IR absorption at 3300 cm-1 but no band at 1710 cm-1? (Sec. 11.5) 


O 
| | 
a) CH4COH b)CH3CH,OH c)CH;CCH; d)CH4OCH; 


10. Which is the most likely structure for a compound with molecular formula С5НзО, and an IR spectrum with a 
peak at 1710 сп! but no peak at 1650 cm? (Sec. 11.5) 


Do Des 
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11. Which compound has characteristic IR peaks at 3100 cm, 1600 cm", and 1480 cm”? (Sec. 11.5) 


нс H 
a C=C b) C Yos 
H CH—CH, 
CH; 
m 
c) СЊСЊСЊОСЊСНз д) ОР ЄР ЕШ 
CH; 


12. Which compound has characteristic IR peaks at 3100 cm'! and 1650 cm”, but not 1480 сш"? (Sec. 11.5) 
H3C H 


N / 
a) С=с b) У 
Н CH—CH, 
CH; 
i 
с) СЊСЊСЊОСЊСНз д) ост 
CH; 


13. Which compound has a characteristic IR peak at 2900 cm”? (Sec. 11.5) 


Н.С H 
с=с! 
Lh. TUS II. У 
H CH—CH; 
CH 
3 CH; 
ш. СН;СН;СН;ОСН;СН; ТУ. H;C—CCH;CH; 
CH; 
a) L IL, III 
b) L IL IIL IV 
c) IIL IV 
d) L I, IV 
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14. Which compounds will have a particularly weak characteristic IR stretching frequency? (Sec. 11.5) 


se. Н; 
сес H3;CC=CCH; 
H3C CH; 
I П 
„СНз 
НС-с CH3CH,C=CH) 
CH; 
Ш IV 
a) L II 
b) II, IV 
c) L III 
d) IL IV 


15. A compound has a molecular formula, С;Н,;О and no peaks in the IR spectrum at 3300 cm''or 1680-1750 сш". 
Which could be this compound? (Sec. 11.5) 


OCH; O 
|| 
[on CHICOS Ce СЊССЊСЊСНз 
H О 
I П Ш IV 
a) LII 
b) III, IV 
c) II, III 
d) IL IV 


16. A compound has a molecular formula C;H,4O; and a broad signal in the region of 2850-3000 cm’ and a signal 
in the region of 1710-1780 cm’ in the IR spectrum. Which could be the compound? (Sec. 11.5) 


O 
ll СН; 

a) CH;CH;2CH;COCH? b) 
CH O^ ~OCH>CH; 


O O 


[ | 
с) СВСЊСЊСЊСЊСЊСОН d) (бы 
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17. A compound has a molecular formula of CsHoN and the IR spectrum has no peaks in the region of 3000-3500 
cm'. Which could be the compound? (Sec. 11.5) 


o CHCH; 
a) ПАР b) HC—N 
CH3 CHCH; 
СН; 
с) NH d) њс=с 
H 


18. Which region in the IR spectrum could be used to distinguish between butanoic acid and 2-butanone? 
(Sec. 11.5) 


а) 3200-3600 cm’ 
b) 1600 сш" 

с) 1680-1750 cm" 
d) 2500-3300 сп! 


19. Which region in the IR spectrum could be used to distinguish between benzyl amine апа benzamide? 
(Sec. 11.5) 


а) 1475 ст! and 1600 сш" 
b) 3030 cm” 

c) 3100-3500 cm" 

d) 1630-1690 сш" 


20. Which region in the IR spectrum could be used to distinguish between benzene and cyclohexane? (Sec. 11.5) 


a) 3000 ст“ 
b) 1600 сш" 
c) 1680-1750 cm"! 
d) 3200-3600 сш" 


21. Very prominate peaks in the IR spectrum are sufficient to distinguish between which compounds? (Sec. 11.5) 


I) butane and cyclobutane 

II) toluene and methylcyclohexane 
Ш) 2-pentanone and 3-pentanone 
IV) pentanal and 1-рещепе 


a) L III 

b) IL IH 
c) IL IV 
d) HIL IV 
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22. Very prominate peaks in the IR spectrum are sufficient to distinguish between which compounds? (Sec. 11.5) 


I) diethyl ether and diethylamine 

II) cyclohexanone and cyclopentanone 
Ш) pentanal and pentanol 

IV) 2-hexene and 3-hexene 


a) L III 

b) IL IH 
c) IL IV 
d) HL IV 


23. Very prominate peaks in the IR spectrum are sufficient to distinguish between which compounds? (Sec. 11.5) 


I) butanoic acid and methyl butanoate 

II) dimethylamine and N,N-dimethylformamide 
Ш) triethylamine and dimethylpropanamine 

IV) 2-pentanol and 3-pentanol 


a) LII 
b) IL IH 
c) LIV 
d) I, IV 


24. Which is the index of hydrogen deficiency for a compound having molecular formula C7HsCl,NO? (Sec. 11.5) 


25. Which is the index of hydrogen deficiency for a compound having molecular formula СН Во МО7 
(Sec. 11.5) 


a) 5 
b) 6 
с) 7 
d) 8 
Fill in the Blank 
1. The energy in kcal/mol of 606.06 um light is ‚ (Sec. 11.2) 
2. The energy in kcal/mol of 3350 cm” light is . (бес. 11.2) 
3. Тһе ст-1 region would best distinguish between the following structures. (Sec. 11.5) 


OH 
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4. The cm’ region would best distinguish between the following structures. (Sec. 11.5) 

O 
5. The functional group has a characteristic absorption in the 3200-3500 cm’. (Sec. 11.5) 
6. The functional group has a characteristic absorption in the 1630-1800 сш". (Sec. 11.5) 
7. The index of hydrogen deficiency for the compound of formula Су Н, МО is . (Sec. 11.5) 
8. The index of hydrogen deficiency for the compound of formula СаН Вл 0 is . (Sec. 11.5) 
9. The cm” region is characteristic of the alkane stretch. (Sec. 11.5) 
10. The cm’ region is characteristic of the alkene stretch. (Sec. 11.5) 
True-False 


1. The following molecule is not IR active. (Sec. 11.5) 


PU S 


2. The following molecule is not IR active. (Sec. 11.5) 


3. 3-Hexanone has ап IR absorption in the 3200-3500 cm” region. (Sec. 11.5) 
4. 2-Pentenal has an IR absorption in the 1630-1800 and 1600-1680 cm” region. (Sec. 11.5) 


5. The 3200-3500 cm" region can be used to distinguish between alcohols and amines by frequency alone. 
(Sec. 11.5) 


6. The 1630-1800 cm’ region can be used to distinguish between alcohols and carboxylic acids. (Sec. 11.5) 
7. The strength of absorption signal in the 3200-3500 cm” region is greater for alcohols than amines. (Sec. 11.5) 


8. The strength of absorption signal in the 1630-1680 cm” region is greater for carbonyl groups than alkene groups. 
(Sec. 11.5) 


9. The index of hydrogen deficiency for C;H,Br4O; is 3. (бес. 11.5) 


10. The index of hydrogen deficiency for СНО is 4. (Sec. 11.5) 
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Answers 


Multiple Choice 


COS AON Oe Мон 


A 
с с<-о>го>ос-есагзмсосоо-о>»осос»Роовсфљ-осто 


ЕШ in the Blank 


1. 4.722 kcal/mol 
2. 9.572 kcal/mol 
3. 2400-3300 cm”! 
4. 1630-1800 cm! 
5. alcohol 
6. carbonyl 
7. 5 

8. 3 

9. 2800-3000 cm™ 
10. 1600-1680 cm’! 


True-False 


Ооо Ov A Go 
ш-і-ізінішеітіене 


о 
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Multiple Choice 


1. How many sets of equivalent hydrogen atoms are there for 2-propanol? (Sec. 12.6) 
a) 2 
b) 3 
c) 4 
d) 8 
2. How many sets of equivalent hydrogen atoms are there for the following compound? (Sec. 12.6) 


СН» 
a) 3 
b) 4 
c) 5 
d) 6 


3. How many sets of signals are there in the 'H-NMR spectrum for 1,1-dichlorocyclohexane? (Sec. 12.6) 


5. How many sets of equivalent carbon atoms are there for the following compound? (Sec. 12.10) 


CH; 
OH 
a) 3 
b) 4 
c) 5 
d) 6 
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7. A compound gave two sets of signals in the 'H-NMR spectrum with an integration ratio of 60 to 10. Which is the most 
likely structure for the compound? (Sec. 12.6, 12.7) 


O 
|| 
а) СВСЊСЊССЊСЊСН b) нс-( он 
CH; 
mc, 9 нң; 
c) O d) CHCCH. 
H3C CH; 
CH; 


8. Which are the relative areas of integration in the 'H-NMR spectrum for 2-chloro-3-methylbutane? (Sec. 12.7) 


a) 9:1:1 

b) 3:3:3:1:1 
с) 6:3:2 

d) 6:3:1:1 


9. Which is the order of increasing 6 values downfield from TMS for the methyl groups shown (lowest first)? (Sec. 12.8) 


CH3-Br CH;-I CH3-OH СЊ-Е 


I П Ш ГУ 


a) I, IIL IV, II 
b) IL L HL IV 
c) IV, IL II, I 
d) II, IV, IL I 


10. Which is the order in increasing chemical shift values in the 'H-NMR spectrum for the indicated hydrogen atoms (lowest 
first)? (Sec. 12.8) 


O 
d 
CH3-CH=CH—CH)-COH 


I II Ш ГУ 


а) IV, IL Ш, I 
b) I, II, II, IV 
c) IIL L IV, II 
d) IL, IV, I, Ш 


139 


Chapter 12 Nuclear Magnetic Resonance Spectroscopy 


11. Which is the splitting pattern for the indicated hydrogen atom? (Sec. 12.9) 


К 
Cn 
СН» 
а) верїеї 
b) quartet 
c) doublet 
d) singlet 


12. Which is the splitting pattern for the hydrogen atoms in 2,2-dibromopropane? (Sec. 12.9) 


a) septet 

b) quartet 
c) doublet 
d) singlet 


13. The splitting pattern for a compound with molecular formula C43H5OCI gave a quartet and a triplet. Which is the most 
likely structure for this compound? (Sec. 12.9) 


O 


i 
a)CH4CCH;Cl 5) oci 


i i 
с) СЊСЊСС d) ССЊСЊСН 


14. Which compounds show signal splitting in the 'H-NMR spectrum? (Sec. 12.9) 


TN. T ПЁ 
CH;COC—CH; CH;—C—COCH;CH; CH;0—C—CH; {ось 

CH; CH; СН; 
І П Ш IV 
a) ГП 
b) IIL IV 
c) L III 
d) IL IV 


15. Which compound has a singlet in the 'H-NMR at approximately 2.0 ppm and integrates to 3 hydrogens? 
(Sec. 12.8, 12.9) 


| 1 
a СЊЕСНОСН — b) CH;COCH;CH; 
CH о О 
с) CH,CH,CH,OCH d) CH;OCCH;CH; 
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16. Which compound has four sets of signals in the 'H-NMR spectrum? (Sec. 12.6) 


| Т 
а) CHsCHOCH b) СЊСОСЊСНз 
СН; О О 
с) СЊСЊСЊОСН d) CH,OCCH;CH; 


17. Which compounds have 3 signals in the "C NMR spectrum? (Sec. 12.10) 


HO он OH OH OH 
OH 
OH 
I II III IV 
a) LII 
b) I, II, III 
c) L III 


d) I, II, Ш, IV 
18. Which is the order of increasing 6 values in the "C NMR spectra for the following carbon atoms? (Sec. 12.8) 


CH, СНЕ СН.Вг CHOH СН. 
I П Ш IV у 


a) Ш, V, IL IV, I 
b) L IV, IL, V, III 
c) V, IV, IL HL I 
d) L III, V, IV, II 


19. A compound has a single signal in the "C NMR spectrum and a single signal in the 'H-NMR spectrum. Which is most 
likely the compound? (Sec. 12.6, 12.10) 


a) dimethyl ether 

b) diethyl ether 

c) 2,2-dimethylpropane 
d) methyl ethanoate 


20. A compound has two signals in the "C NMR spectrum and a single signal in the 'H-NMR spectrum. Which is most 
likely the compound? (Sec. 12.6, 12.10) 


a) dimethyl ether 

b) diethyl ether 

c) 2,2-dimethylpropane 
d) methyl ethanoate 
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21. A compound has three signals in the "C NMR spectrum and two signals in the 'H-NMR spectrum. Which is most likely 
the compound? (Sec. 12.6, 12.10) 


a) bromobenzene 

b) para dibromobenzene 

c) ortho dibromobenzene 
d) meta dibromobenzene 


22. Which are the characteristic shift ranges for the indicated hydrogen atoms? (Sec. 12.8) 


H3C CCH,CH)CH; 
\ | Ш IV 
II 


a) [= 0.8-1.0, II = 6.5-8.5, Ш = 2.2-2.5, IV = 2.1-2.3 
b) 1=0.8-1.0, II = 2.2-2.5, Ш = 6.5-8.5, IV = 2.1-2.3 
с) 1=2.2-2.5, II = 6.5-8.5, Ш = 0.8-1.0, ТУ = 2.1-2.3 
d) Т= 2.2-2.5, II = 6.5-8.5, Ш = 2.1-2.3, IV = 0.8-1.0 


23. The compounds shown below can be distinguished by which 'H-NMR characteristics? (Sec. 12.11) 


O 
О 


CJ 


I) number of signals 
П) splitting 

III) integration 

IV) chemical shift 


a) L IL IV 
b) LIV 
c) II 

d) IV 
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24. The compounds shown below can be distinguished by which 'H-NMR characteristics? (Sec. 12.11) 


Cl Cl 
Cl 


Cl 


I) number of signals 
П) splitting 

III) integration 

IV) chemical shift 


a) LII 
b) LIV 


c) LII 
d) IV 


25. The compounds shown below can be distinguished by which 'H-NMR characteristics? (Sec. 12.11) 


O O 


У 


I) number of signals 
П) splitting 

Ш) integration 

IV) chemical shift 


a) I, H, Ш 
b) БШ IV 
с) LII 
d) IV 

Fill in the Blank 


1. The number of 'H signals for the following molecule is . (Sec. 12.6) 


O 
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2. The number of 'H signals for the following molecule is . (бес. 12.6) 
CH, 
CH, 
3. The number of 'H signals for isopropyl ethyl ether is . (бес. 12.6) 
4. The splitting of the three ІН signals of methyl propanoate are (left to right as drawn) | ; . (Sec. 12.9) 
сүз 
O 
5. The splitting of the three 'H signals of tetrahydropyran are (top to bottom as drawn) | Р . (бес. 12.9) 
O 
6. The integration of the 'H signal at 2.2 ppm for 3-pentanone is ‚ (Sec. 12.7) 
О 
7. The integration of the ІН signal at 3.8 ppm for dipropyl ether is . (бес. 12.7, 12.8) 
8. The number of "C signals for meta dimethoxybenzene is . (бес. 12.10) 
9. The expected chemical shift range (in ppm) for the indicated carbon of ethyl benzoate is ‚ (Sec. 12.10) 
O 


^ s 
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10. The expected chemical shift range (in ppm) for the indicated protons of E-2-pentene is . (Sec. 12.8) 


H 
ENS 


/ 


True-False 


1. The number of 'H-NMR signals for propyl propanoate is 3. (Sec. 12.6) 
O 
pu On Se 
2. The number of 'H-NMR signals for para methoxytoluene is 4. (Sec. 12.6) 


3. The splitting of the signal for the indicated protons of 3-methylcyclohexanone is a quartet. (Sec. 12.9) 


e 


4. The splitting of the signal for the indicated protons of isopropyl formate is a septet. (Sec. 12.9) 


о CH, 


5. The integration of the signal that includes the indicated protons of isopropyl formate 1s 3. (Sec. 12.7) 


/ 


CH, 


PW 


H 3 
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6. The integration of the signal that includes the indicated protons of meta hydroxybenzene is 2. (Sec. 12.7) 
OH 


OH 
H 
ec. 


7. Ethyl 3-oxopentanoate has 5 proton signals and 5 carbon signals in the NMR spectra. (Sec. 12.6, 12.10) 
O 


з x 


8. 1,4-Cyclohexanedione has 2 proton signals and 4 carbon signals in the NMR spectra. (Sec. 12.6, 12.10) 
O 


O 


9. A 'H-NMR shows a single signal and а "C-NMR shows two signals. A possible structure for this compound is, 
O 


(Sec. 12.6, 12.10) 


10. A 'H-NMR shows a single signal and а "C-NMR shows two signals. A possible structure for this compound is, 


O 
(Sec. 12.6, 12.10) 
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Answers 


Multiple Choice 


ОО њи КӘ е 


кә 
с сос с.оогесосгса:осососсјпге=еос-гстесо 


Fill in the Blank 


1 
2 
3 
4. t. q.s 

5. t, q(5), q(5) 
6. 
7 
8 
9 
1 


сл 


. 165-200 ppm 
0. 5-5.7 ppm 


True-False 


= юо моол ом а 
чаты ны нуна 5 ә 


о 
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Multiple Choice 
1. Which compounds are named correctly? (Sec. 13.3) 
OH О сњ о 
CH CH HO O 


| || 
СЊСНСОН 


o-hydroxybenzaldehyde 2-methylbenzaldehyde 2-hydroxypropanoic acid 


I П III 
H H 
N / 
О C=C 


Ma CCH с=о 
CH3CCH;CH 3 | 
СН» 


1,3-butanedione 


IV benzophenone cinnamaldehyde 
у VI 
a) L IL III 
b) IV, V, VI 
c) IL IV, V 
d) IIL IV, VI 


2. Which is the correct structure for 2-hydroxybenzophenone? (Sec. 13.3) 


OH O O 


[ 
а) ciui (en b) O 


c) C—CH; d) CH 
OH OH 


3. How many chiral ketones are there that have the molecular formula СеН/ 207 (Sec. 13.2) 
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4. Which compounds are acetals? (Sec. 13.7) 


oo S m СА 


OCH; 
I II III 
CH; 
O 9 O 
J CH, feos 
O O O "CH 
IV V VI 
a) I, IL, III 
b) IV, V, VI 
c) IIL IV, VI 
d) IL IV, V 
5. Which is the product of the following reaction? (Sec. 13.7) 
65755; во’ 
Hg 
|| О 
II 
а) СЊСЊСН + CHOH b) HOCH;CH5CH50H + HCH 
0 lI || || 
с) CH3CCH;CH;CH;CH d) HCCH;CH + СНОН 


6. Which compound reacts with aqueous acid to give an aldehyde? (Sec. 13.7) 


OCH; 


O HO 
[Be a CH; 
a) О b) о с) о d) CX 
OCH; 
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7. A Grignard reagent is prepared by reacting cyclopentanol with first thionyl chloride and then 
magnesium in ether. The Grignard reagent is then reacted with acetaldehyde (ethanal) and the reaction 
mixture acidified. What is the major final product of this series of reactions? (Sec. 13.6) 


OH 


| 
a) CHCH; 


OH 
sX 
CHCH; 


8. Which is the major product of the reaction of ethyl Grignard and propiophenone (ethyl phenyl ketone)? 


(Sec. 13.6) 


CHCH; 


CCH;CH; 


"t: OF 


CHCH; 


ССН» 


9. Which is the major product of the following reaction? (Sec. 13.11) 


к 


Но = HCl 


OH OH 
OH HO 


10. Which reaction does not lead to 3-methyl-3-hexanol? (Sec. 13.6) 


a) 2-butanone + 


propylmagnesium bromide 


b) 3-hexanone + methyl magnesium bromide 


c) 2-pentanone 4 


+ ethylmagnesium bromide 


d) 3-pentanone + ethylmagnesium bromide 
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11. Which is the major product of the following reaction? (Sec. 13.6) 


(ме + CH;CH,ND, ег» 
(Op „(Он с) (027 d) (O)-nocticis 


12. Which is the major product of the following reaction? (Sec. 13.6) 
i 


| <) 
=“ + CHyMepr Sther, ШО, 


OH 
CCH, Ы) ЕТ 
CHCH,OH d) ax 


13. Which is the major product of the reaction of cyclopentylamine and benzaldehyde followed by nickel 
and hydrogen? (Sec. 13.8) 


JOS "- » (>= Cit \ 
-( 5 Omn Y 


OE 
i*2- 


L^ 
Y 
= 
а 
T 
© 
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14. The following product can be made from the reductive amination of which combination of 
compounds? (Sec. 13.8) 


a) benzaldehyde and benzylamine 
b) benzaldehyde and aniline 

c) benzophenone and ammonia 
d) acetophenone and ammonia 


15. Which is the major product of the following reaction? (Sec. 13.11) 


О 
l| мавн, 
CH но» 


16. 1-Нехепе was treated with dilute sulfuric acid. The product of that reaction was reacted with 
potassium dichromate in sulfuric acid. This product was then treated with methanol in hydrochloric acid. 
What is the major product of this series of reactions? (Sec. 13.7, 13.10) 


OCH; OCH 
a) ои b) СВОР 

ОСН; ОСН; 

О О 


| || 
с) СЊСЊСЊСЊСЊСОСНз д) CH3CH5CH5CH5CH5CCH; 
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17. Which oxidation conditions are used in the industrial transformation of cyclohexanone to adipic acid? 
(Sec. 13.10) 


a) K5Cr;0; / H2SO4 
b) KMnO, 

c) HNO; 

d) AgNO; / NH; 


18. Which is the best procedure for the following preparation? (Sec. 13.6, 13.10, 13.11) 


о Т 
|| 
Е ---->- ЕТ: 


СНзМеВг | КСљО7 


9 s0; ^ FESO, 


b) Ag(NH3)> | CH3MgBr NaBH, 


МНУЊО ” H5S0, ^ њо 2 

NaBH, нс. Mg HCO РСС 
с) > ————- ——_ ----»- 

H50 ether 

Но ether Hs ot 


19. Which is the best procedure for the following preparation? (Sec. 13.8) 


О-—О=О 


© 0 
NaBH, NaBH, 
) H,O w H50 
ге m 
с) ——- - ЗВЕНЕ 
М/Н» Ф Ni Нә 
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20. Which compound is a Schiff base? (Sec. 13.8) 


е © 
а) умы b) нме] с) СЊСЊМЊ CH; d) =“ 


21. Arrange the compounds in order of increasing solubility in water (least first). (Sec. 13.4) 


НС О 


О 
CH О 1 i 
СҮ [ =o CH,CH,CH CHCH;CH;CH;CH;CCH; 
H3C 
I П 


Ш IV 


a) I, IL II, IV 
b) IV, L IL III 
c) IV, Ш, IL I 
d) IL ILL IV 


22. Arrange the compounds in order of increasing solubility in water (least first). (Sec. 13.4) 


Т i о 
CH;CH;CH5CH — CH3CHj;CH)CH, = CH;CH;CH;CH;CHs CHCH” `снсн; 


1 П Ш IV 


a) IL L IV, III 
b) L IL IV, Ш 
c) HI, IV, L II 
d) IL L IV, Ш 


23. Arrange the compounds in order of increasing boiling point (lowest first). (Sec. 13.4) 


Т T 0 
CH3CH)CH2CH = CH3CH)CH)CH, = СЊСЊСЊСЊСН CH;CH,” “CH>CH; 


I П Ш IV 


a) IL I, IV, III 
b) L IL, IV, Ш 
c) IIL IV, LU 
d) IL L IV, Ш 
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24. Arrange the compounds in order of increasing boiling point (lowest first). (Sec. 13.4) 


CH O ЕС ү 
[ =o CH,CH,UH CHCH;CH;CH;CH;CCH; 
НС 
I П m N 


a) OI, IL I, IV 
b) IV, L IL III 
c) IV, Ш, IL I 
d) IL IL I, IV 


25. Which structure is the major tautomer of 2-pentanone in aqueous acid? (Sec. 13.9) 


вон OH OH OH 
——— ' e 6 E N 


Fill in the Blank 
1. The IUPAC name of the following structure is . (бес. 13.3) 
ioe 
Br 
2. The IUPAC name of the following structure is . (бес. 13.3) 
O O 


PT 2. 


3. The major product that completes the following reaction is, 


О MgBr 
1) Је , ether 


n Н+, HO 


(Sec. 13.6) 
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4. The starting material that completes the following reaction is, 


1) мове, ether HO 
= 
2) H*, H,O 


5. The starting material that completes the following reaction is, 


HO OH 
-----:--->- e 
3d M 
(Sec. 13.7) 


6. The reagents that complete the following reaction are, 


| d 
qum. 


(Sec. 13.8) 


(Sec. 13.6) 


7. The starting material that completes the following reaction is, 


NH, 
орање ХН, 


Н,, Ni 
(Sec. 13.8) 


8. The reagents that complete the following reaction are, 


ГАА 


(Sec. 13.10) 
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9. The major product that completes the following reaction is, 


1) LiAIH,, ether 


-----:-:::------ е 
О 2) H,O 
(Sec. 13.11) 
10. The reagents that complete the following reaction are, 
© a OH 
on on 
— м 
(Sec. 13.11) 


True-False 


1. The name of the following molecule is 1,5-cyclohexanecarbaldehyde. (Sec. 13.3) 


O 


2. The name of the following compound is 3-cyclohexenone. (Sec. 13.3) 


O 


3. The order of boiling points for the following functional groups, of similar molecular weights, is, 
ether > aldehyde > alcohol > carboxylic acid (Sec. 13.4) 


4. The enol form of cyclohexanone is, 


OH 


(Sec. 13.9) 
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5. The product of the reaction of acetone (propanone) with bromine and acetic acid is 1-bromo-2- 
propanone. (Sec. 13.9) 


6. The product of the reaction of 2-hydroxybutanal with phenyl magnesium bromide is 1-рћепу!-1,2- 
butanediol. (Sec. 13.6) 


7. The product of the reaction of benzaldehyde with silver ammonium nitrate (Tollen’s reagent) is benzoic 
acid. (Sec. 13.10) 


8. The product of the reaction of 3-pentanone with ammonia, hydrogen, and nickel is 3-pentanamine. 
(Sec. 13.8) 


9. The mechanism for the formation of the enol form of propanal under basic conditions (NaOH) is, 
O Nat 
H + НО 


(Sec. 13.9) 


10. Two ways to drive the acetal reaction to completion are to use excess alcohol and remove water 
produced. (Sec. 13.7) 
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Answers 


Multiple Choice 


GOON иә реја 


о ® о о сс о о оссо о ® ® фд|,*®®®осо соосу 


Fill in the Blank 


1. R—4-bromo-5-oxohexanal 
2. E — 4-nonene-2,8-dione 


3. 
OH 


OCT 


159 


H 


8. ЊСтО, or Ag’ conditions 


9. 


me 


OH 


10. 1) NaBH,, ethanol 2) HO 


True-False 


E0090 ON АЛАМА 
Jaaman 


> 
4 
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Multiple Choice 
1. Which is the IUPAC name for the following compound? (Sec. 14.3) 


O 
|| О 


22 Ce || 
H3C СН,-СН;-СН»)-С- ОН 
а) 2-oxohexanoic acid 
b) 5-oxohexanoic acid 


c) methyl butyroxo ketone 
d) 4-ketopentanoic acid 


2. Which is the correct structure for Z-3-hexenedioic acid? (Sec. 14.3) 


О 
СН Сон Т 
2112 
: а 
a) Н--С--Н b) || 
: HOCH;C^ ^H 
CH,COH 
^l О 
О 
0 Т 
| 
НС CH;COH COH 
с) || d) 
pon 
H CH;COH H 
O COH 
O 


3. Which is the IUPAC name for the following compound? (Sec. 14.3) 


H 
/ 
C=C 
/ \ 
н oo 
O 


a) E-3-phenylpropenoic acid 
b) Z-3-carboxy-1-phenylethene 
с) E-1-phenylpropenoic acid 

d) Z-benzylacrylic acid 


161 


Chapter 14 Carboxylic Acids 


4. Which is the structure for potassium hydrogen oxalate? (Sec. 14.3) 


7 i о 0 
e 
сок? сөж | сок 
| | CO? 
a) CH; b) (Сн), с) т AM d) 
COH COH Д COH 
|| | О || 
О O 
5. Which structures are correctly named (common name)? (Sec. 14.3) 
| i 
| 
СЊСОН H,C=CHCOH 
I П 
formic acid acrylic acid 
i 
O 
сон | 
СОН 
Te | 
H 
COH vo 
|| О 
Ш IV 
malonic acid succinic acid 
a) LII 
b) IL, III 
c) IIL IV 
d) IL IV 
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6. Arrange the compounds in order of increasing solubility in water (least soluble first). (Sec. 14.4) 


O O 
| Фе! 
НОС--СН;-СН;-СН; К OC—CH)-CH)-CH; 
1 П 
| Т 
HOC—CH; Hoc) 
Ш 


a) IL III, I, IV 
b) IV, L ID, II 
c) LIV, II, III 
d) IL, IL I, IV 


7. Arrange the compounds in order of increasing order of solubility in water (least soluble first). 
(Sec. 14.4) 


| n " О 
COH сок ee I 
Cy 
c° 
сөк? có к? СОН l 
|| 
1 II III IV 
a) IV, IIL I, II 
b) I, II, IL IV 
c) IV, IL IIL I 
d) L IL, HL IV 
8. Which compounds are soluble in water? (Sec. 14.4) 
O 
i с 
HOC—CH;-CH; HOCH;CH;CH; Н.С” “СН; СН.СН.СН, 
I II III IV 
a) I, II, IV 
b) I, II, IV 
c) L IL III 
d) IL III, IV 
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9. Arrange the compounds in order of increasing boiling point (lowest first). (Sec. 14.4) 


O 
СН» О с 
| i Il © “сн 
C—OH COH СОМ? 3 
H 
I II Ш ГУ 
a) IL I, HI, IV 
b) I, IL IIL IV 
c) IM, I, IL, IV 
d) IV, I, IL, III 
10. Arrange the compounds in order of increasing boiling point (lowest first). (Sec. 14.4) 
ii O O O O 


|| | | || || 
НОССН;СН;СОН НОССН;СН;СН; HOCCH)CH2CH2CH2CH3 HOCCH;CH5CH5CH5COH 


I П Ш IV 


a) I, II, HI, IV 
b) IV, IL IL I 
c) IL IIL L IV 
d) L IL, IV, Ш 


11. Arrange the compounds in order of increasing acidity (lowest first). (Sec. 14.5) 


c c cl O 
|| 
О C= сон CHCH;COH CHOC DH СЊСЊСОН 
но О Cl O 
I II III IV 


a) IV, L IL, Ш 
b) III, II, IV, I 
c) IV, IL I, III 
d) IL I, II, IV 
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12. Arrange the compounds in order of increasing acidity (lowest first). (Sec. 14.5) 


он р Í | Í 
H,C—C—COH сн,сн;-Сон ЕЕ GIZEH TEON 
I П Ш IV 


a) IIL IL I, IV 
b) L IL IV, Ш 
c) IL IIL L IV 
d) IL I, HL IV 


13. Arrange the compounds in order of increasing acidity (lowest first). (Sec. 14.5) 


о о o о 
| 

СОН СОН COH Сон 

Cl СН; МО» 

1 II Ш IV 


a) IV, L IL, II 
b) I, I, I, IV 
c) IL IIL I, IV 
d) Il, IL, IV, I 
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14. Which reactions proceed nearly to completion as written? (Sec. 14.5) 


O 
| 


L CH;COH + NaOH —— CHC 


O 


O 
| 


Ш. CH3COH + NaHSO, ———» CHC 


O 


a) LII 
b) IL, IV 
c) L III 
d) IL IV 


O 


O 
|1 || 
II. СЊСОН n Na2CO3 ве CH,CON? F Н›СОз 


О 


О 
сом — > 


[ I 
IV. CH;COH + (О 


I 
AÊ + њо 


i 
ON? + но, 


О 
I 
CHCONÉB + 


15. Which mixtures can be separated by treatment with aqueous NaOH? (Sec. 14.5) 


OH 


and 


a) L II 
b) II, IV 
c) IL IV 
d) L III 


and 


Ш 


CHOH 


СН-ОН 


© 


О 


|| 
СОН 
д and 
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16. Which reactions yield the same carboxylic acid? (Sec. 13.10) 
O 
| K2Cr207 
1. CH5CH ----->- 
Њ504 
П. (сена + Mg ether Eo NS 


Ф 


KMnO, H30 
Ш. CHCH; Gat —— 
OH 
K5Cr;0; 
IV. СНОН — 
Н,804 


a) L II 
b) II, IV 


c) IL IV 
d) 1, IH 


17. Which compounds undergo thermal decarboxylation? (Sec. 14.9) 


[ 
СОН (7 
СОН 
1 П. oH 
ОН [ 
о О 
0 О О 
0 сон CH,COH 
Ш. о IV. 
CH; 
a) LII 
b) II, III 
c) IIL IV 
d) IL IV 
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18. Which conditions are best for the transformation? (Sec. 14.6) 


O 
|| | 
o= Ув =——» Ho—{ бон 
а) ТАШ, 
b) NaBH, 


с) Ag(NH3);OH / NHOH 
d) Pyridine ` СізО, 


19. Which conditions are best for making the following compound? (Sec. 14.7) 


О 
| 
^ €. 
CH; OCH;CH;CH; 
1 
а) СНОН + СЊСЊСОН + HCl 
| О 
[| 
b) СЊСОН + CH3CH;COH + HCl 
i 
с) CH;COH + CH3;CH,CH,OH + НСІ 
O 


Ц 
а) CHCHCHONS + СЊСОН 


20. The following compound is prepared by Fischer esterification of which combination of reagents? 
(Sec. 14.7) 


a) 1,2-dihydroxybenzene and methanol 
b) salicylic acid and methanol 
c) phthalic acid and methanol 
d) benzoic acid and methanol 
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21. Which compound is prepared by reaction of benzoic acid with ammonia and water? (Sec. 14.5) 


O O O 
С | ll о 
"NH, se re CO СН,МН, 
NH? 
a) b) с) d) 


22. Which conditions will convert pentanoic acid to pentanoyl chloride? (Sec. 14.8) 


a) HCl 

b) NaCl 

с) SOCI 

d) LiAIH, followed by НСІ 


23. Acetophenone (methyl phenyl ketone) is the product from thermal degradation of which compound? 
(Sec. 14.7) 


| ТІН 
Д 
ша ШИ | 
ЕЕ (енко Ор“ а (са он 
COH 
a) b) с) d) 


24. A mixture of the following compounds was extracted in the order 1) 1 M НС], 2) 1 M NaOH, 3) ether. 
Which compound is extracted into the basic layer? (Sec. 14.5) 


1 
NH, COH О 
С 
“сн; 

1 П Ш 
a) I 
b) HI 
c) III 


d) All of the above 
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25. A mixture of the following compounds was extracted in the order 1) 1 M НС], 2) 1 M NaOH, 3) ether. 
Which compound is extracted into the ether layer? (Sec. 14.5) 


i 
NH2 COH " 
C 
“СН; 
| П m 
a) I 
b) H 
c) M 
d) All of the above 
Fill in the Blank 
The IUPAC name of the following structure is . (Sec. 14.3) 
О 
OH 
2. The IUPAC name of the following structure is ‚ (Sec. 14.3) 
O O 
OH 


3. The major product that completes the following reaction is, 
O 
1) LiAIH,, ether 
OH — ————- 
2)H,O 


(Sec. 14.6) 
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4. The reagents that complete the following reaction are, 


O O OH O 
AA = pop 
OH oH (Sec. 14.6) 
5. The major product that completes the following reaction is, 
6 Қайыр м 
P xd 
ОН ---------5- 
H* 
(Sec. 14.7) 
6. The reagents that complete the following reaction are, 
i NEN | 
———————— 
(Sec. 14.8) 


7. The major product that completes the following reaction is, 


O O 
heat 
OH LL 


(Sec. 14.9) 


8. The reagents that complete the following reaction are, 


с> LÀ ei 


(Sec. 14.7) 
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9. The reagents that complete the following reaction are, 


С ee 


10. Complete the following reaction mechanism for the Fisher esterification of acetic acid. (Sec. 14.7) 


(Sec. 14.6) 


Н он 


P 7 CT К А б 
OH E T ши" OH 
ӨН + OCH, 
/ 
H 
HOCH, 
UH OH 
Д EDT К =: A~ k 
OCH A: OH, 
3 OCH, осн, 
True-False 


1. The order of acidity of the following carboxylic acids is, 


О 
PS ~ T | | 
он e OH OH 


(Sec. 14.5) 


2. The order of acidity of the following carboxylic acids is, 


О 
а | О 9 

СІ > A OH > Ci, А > wk 

Sn OH OH 


(Sec. 14.5) 
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3. The order of acidity of the following carboxylic acids is, 


О О О О 
a А > ee > ET * Be, А 
OH à OH OH OH 
(Sec. 14.5) 
4. The name of the following compound is 2,2-dibromopropanedioic acid. (Sec. 14.3) 
O O 


HO OH 
Br Br 


5. The order of boiling points for the following compounds is, 
O 
TA im ИН а " „Тыш ы Он > PA SA 
OH О O 
(Sec. 14.4) 
6. The structure of Z-2-butendioic acid is, 


O 


Ж OH 
HO 


О (Sec. 14.3) 
7. The product of heating 4-oxopentanoic acid is butanone and carbon dioxide. (Sec. 14.9) 
8. The product of the reaction of hexanoic acid and chromic acid is hexanol. (Sec. 13.10) 


9. The product of the reaction of benzoic acid and sodium hydroxide is sodium benzoate. (Sec. 14.5) 


10. The product of the reaction of acetic acid and thionyl chloride is acetyl chloride. (Sec. 14.8) 
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Answers 


Multiple Choice 


ОЕ OV DN 


оссо гоо ссор гооо бб ббОРОЗ 


Fill in the Blank 


1. 2,4-cyclopentadiene carboxylic acid 
2. 2,2-dimethyl-3-oxobutanoic acid 


3: 
OH 
4. 1) МаВНа, ethanol, 2) ЊО 
5. 
O 
„ч 
О 
6. SOCI, 
бе 
О 
CH, 
8. phenol, H* 
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9. Pt, H2 
10. 
О ~ Ред 
H+ 
HOCH, 


True-False 


= юомо ол Боо 
КЕКЕ 


о 
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Multiple Choice 


1. Which is the correct structure for phenyl benzoate? (Sec. 15.2) 


ОО “О-О 
| 
О-О О-О 


2. Which compounds are named correctly? (Sec. 15.2) 


о „О 
ом „О 
2d 0 
CH3CH;COCH; 


succinic anhydride — cyclohexyl anhydride ethyl acetate 
I II Ш 
O 
Ox 26 | Сн; 
27 а 
СН» 
y-butyrolactone N,N-dimethylformamide 
IV V 
a) L IL III 
b) IL HL IV 
c) LIV, V 
d) IIL IV, V 


3. Which is the common name for the following compound? (Sec. 15.2) 


i 
CNH) 


OH 


a) aspirin 

b) cyclosporin 
c) succinamide 
d) salicylamide 
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4. Which functional groups are correctly named? (Sec. 15.2) 


Ок 10 сн 
HCN^ ' || 
oH CH;CH,COCH; 
3 
anhydride amide ester 
I П Ш 
a | 
CH;CH,COCCH>CH; СНССІ 
lactone acyl chloride 
IV V 
a) IL Ш, IV 
b) IIL IV, V 
c) IL III, V 
d) L IL IV 


5. What is the order of decreasing reactivity toward nucleophilic acyl substitution for these carboxylic acid 
derivatives (most reactive first)? (Sec. 15.3) 


| 0 Т ШІ 
CH3COCH3 CH3CCI CH3CNH; CH3COCCH; 


I II Ш IV 


a) IL IV, L III 
b) IIL IV, L II 
с) IV, I, IL III 
d) IL Ш, IV 


6. Carboxylic acids and amides have in general higher boiling points than esters and anhydrides because of 


which property? (Sec. 15.2, 14.4) 


a) dispersion forces 

b) resonance stabilization 

с) conjugated functional groups 
d) hydrogen bonding 
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7. Which is the order of increasing boiling point of the following compounds (lowest first)? 
(Sec. 15.2, 14.4) 


i | i 4 
CH3COCH3 CH3CCl CH3CNH) CH,COH 
I П Ш ГУ 


a) IV, L OI, II 
b) L UL IV, II 
c) IL I, IIL IV 
d) IV, Ш, IL I 


8. Which is the order of increasing solubility in water of the following compounds (least first)? 
(Sec. 15.2, 14.4) 


0 О 
И 
CH;CH,COCH;  CH;CH,CCI! 


I II 

i | 
CH3CH?CNH? СЊСЊСОН 

Ш IV 


a) L IIL IL IV 
b) IIL, I, IV, II 
c) LIV, II, III 
d) IL I, HL IV 


9, Which reactions proceed at room temperature as written? (Sec. 15.4, 15.6, 15.7) 
| 
I СНСЊССІ + НО ———> СЊСЊСОН + HCI 
О О 
Il. СЊСЊЕМН, + ЊО ——> сњењеон + NH; 
ип " " 
Ш CH/COCCHs +2 NH; ——» СЊСМЊ + CH CO? NHÀ 
О О 


| | 
ГУ НСОСН;СН; + NH; — >» HCNH) + СЊСЊОН 


a) LII 
b) LIH 
c) IL III 
d) IL IV 
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10. The following reaction is fastest when Z is which group? (Sec. 15.3) 


a) b) с) d) 


11. Which is the major product when 1,2-diaminoethane is heated with dimethyl oxalate? (Sec. 15.6) 


О О 
i | < 
а) CHSCN -CH;CH;- ССН» b) О O 
О О 
п 
c) HN NH d) CHyCN—C—NCCHS 
NL H CH H 


12. Which are the best conditions for the following preparation? (Sec. 15.6) 


СН» CH; 
ЗОСЬ (СН;)>МН 
а) --->  ————- 


NaOH  (CH;))NH 
Бы ус, 


NH3 CH3CH3Br 
c) — SO 


(СНз)>МН 
d) >» 


room temp 
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13. Which compounds will yield benzoic acid when hydrolyzed? (Sec. 15.4) 


I) benzyl ethanoate 
II) benzamide 

III) phenyl ethanoate 
IV) methyl benzoate 


a) LI 
b) IIL IV 

c) L III 

d) IL IV 

14. Which is the product from the following reaction? (Sec. 15.6, 15.9) 
О NH, 1) LiAIH, 
O Ум— — — ite — 
2) H,O 


H H 
N N CHCH OH oH 
© O «OC «Ox 
NH; CH3CH5NH; 


15. Which of the following compounds does not yield nicotinamide when reacted with ammonia at room 
temperature? (Sec. 15.6) 


lo vu ДАДА АЈ 
3 
> > > 
N N N № 
I П Ш ГУ 
a) LII 
b) IL IV 
c) II, III 
d) IIL IV 
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16. Which is the product of the reaction of 4-aminophenol with 1 equivalent of acetic anhydride? 
(Sec. 15.5) 


о 0 
NH) HNCCH; H5 HNCCH; 
CCH; 
a) b) ies Te 
В ÓCCH; 
о ) 


17. Which is the product of the reaction of phthalic anhydride with 1 equivalent of methanol? (Sec. 15.5) 


| | Т ТІ! 

СОН СОСН» ССН» СОССН» 
а) b) с) 9) 

е Тыны COH Wee 

O O O 


18. Which reactions can be used to prepare an ester? (Sec. 15.5) 


a) I, IV 
b) LIH 
c) L II 
d) II, IV 
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19. Which is the final product of a series of reactions starting with ethyl benzoate and reacting with 
1) aqueous sulfuric acid and heat, 2) thionyl chloride, and 3) ethylamine? (Sec. 15.4, 15.6) 


О 
а) ЕТ b) ӘЗ 
Н Н 
9 i 
c) Баш d) ӘЗ 
H H 


20. Which is the product from the reaction of sodium benzoate and acetyl chloride? (Sec. 15.5, 15.6) 


ү О 
| 
а) =“ b) ось 
Т A 
=“ д) СУ, 
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21. Partial hydrolysis of phenobarbitol gives which compound? (Sec. 15.4) 


О 
NH 
CoH 
6115 О 
СЕЗСН NH 
О 
i 
о COHO 
I H)NCNH, П С--СОН 
CH;CH; 
i 
ДЇ ee 
III НЖМССОН IV (аз, 
CHCH; 
a) L II 
b) II, III 
c) IIL IV 
d) I, III 


22. Which is the product of the reaction of ethyl benzoate with 2 equivalents of methyl grignard followed 
by aqueous acid? (Sec. 15.8) 


| jx | 
CCH; COH COCH; СЊСЊСНу 
а) b) CH, © d) 
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23. Which is the major product of the following reaction? (Sec. 15.8) 


O 
O 1) СНзСН>МэВг 
2) НзО 
НО ОН О OH 
a) ана b) Dd a 
CH3CH; СН»СН» CHCH; 
HO CH3 OH 
CHCH?) CH CH; CHCH?) СН;СН; 


24. Which are the best conditions for the following reaction? (Sec. 15.9) 
Т 
CH3CH»CH»COCH)CH3 = CH3CH»CH»CH,OH 


1) NaBH, / ether 


d н.о 


1) ПАЈН, / ether 
ве. 


b) 2) H20 


1) CH3CH2MgBr / ether 
с 
2) ЊО" 
1) NH; 
a 
2) H30 
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25. Which are the best conditions for the following reaction? (Sec. 15.9) 


OH 
| | | || 
СЊССЊСОСЊСНа — СЊСНСЊСОСЊСНз 


1) NaBH, / ether 
М 


а) HO 


b) 1) ПАЈН, / ether 
TS 
2) H2O 
1) CH3CH2MgBr / ether 
с 
2) H30° 
1) NH; 
) = 
2) H30 


Fill in the Blank 


1. The IUPAC name of the following compound is ‚ (Sec. 15.2) 


O 
we € 
О 
2. The IUPAC name of the following compound is ‚ (Sec. 15.2) 


O 


3. The reagents that complete the following reaction are, 


О О 
or CS on 
> 
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4. The starting material that completes the following reaction is, 


2% 
HN s 
Б a 
> | 
(Sec. 15.6) 
5. The reagents that complete the following reaction are, 
О О 
p a E 
(Sec. 15.5) 

6. The major product that completes the following reaction is, 

О E MgBr 

O ----------->- 
2) H*, ЊО 

(Sec. 15.8) 
7. The reagents that complete the following reaction are, 

O 

N 
Le а a 
(Sec. 15.9) 

8. The reagents that complete the following reaction are, 

9 О 

pua Pad 
N > pu" OH 
(Sec. 15.4) 
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9. The major product that completes the following reaction is, 


во = Е — | 
(Sec. 15.5) 


10. The major product that completes the following reaction is, 


O O 
---- = 
(Sec. 15.4) 


True-False 


1. The order of reactivity of the carboxylic acid derivatives with water is, 


O O O O О 
РВИ К ары 
С! О OCH,CH, NH 
2 (Sec. 15.3) 


2. The order of reactivity of the carboxylic acid derivatives with ammonia is, 


i. О 
О О 
P А > J 
NH p Mo p" 
2 OCH,CH, О Cl 
3. The name of the following compound is 3-methylbutanoyl 2-methylbutanoate. (Sec. 15.2) 


(Sec. 15.3) 
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4. The structure for cyclohexanecarboxylic 2,2-dimethylpropanoic anhydride is, 


O O 


(Sec. 15.2) 


5. The product of the reaction of 5-pentanolactam with aqueous acid and heat is 5-aminopentanoic acid. 
(Sec. 15.4) 


6. The product of the reaction of 4-butanolactone with ethanol and acid is butanoic acid and diethylether. 
(Sec. 15.5) 


7. The product of the reaction of propanamide with ethanol is ethyl propanoate. (Sec. 15.5) 
8. Sodium borohydride reduces propanamide to propanamine. (Sec. 15.9) 
9. Lithium aluminum hydride reduces 3-oxobutanoic acid to 4-hydroxy-2-butanone. (Sec. 15.9) 


10. The proper mechanism for the reaction of acetyl chloride and water is shown below. (Sec. 15.3) 


O 


а ? | 
—————— a —————— 
—— — — СІ ~~ gH = Ж + Сї 
el 29-4 ЖЕ он 

+ 


H,O 
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Answers 


Multiple Choice 


BOSON one ӘЧ 


Pormonmactr~ocraAarnaoaTecnF O408 


Fill in the Blank 


1. Е – 1-methylethyl 2-pentenoate or E — isopropyl 2-pentenoate 
2. N,N-dimethyl cyclohexane carboxamide 
3. ЊО, Н“ 
4. As written, 
0 О 
CI о 
if heat is assumed, 


O 


OR 


may also be correct 
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7. 1) LiAIH,, ether 2) НО 
8. НО, Н“, heat 
9. 


OH 


True-False 


= © сора сул шоо 
күлінен 


о 
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Multiple Choice 


1. What is the order of increasing acidity for these compounds (least acidic first)? (Sec. 16.2) 


MEE NEN 
[ 

CH;CH,OH _ CH3CCH; CH;COCH; | СЊСОН 
I П Ш IV 


a) IV, Ш, IL I 
b) IV, IL DI, I 
c) IL IIL L IV 
d) IIL IL L IV 


2. What is the order of decreasing acidity for the indicated protons (most acidic first)? (Sec. 16.2) 


O O 
| || || | 
CH3COCH)CH3 CH3CCH3 СЊССЊСОСЊСН СЊСЊОН 


IV 


a) I, IL Ш, IV 
b) IIL IV, IL I 
с) IL I, M, IV 
d) IV, Ш, IL I 


3. Which compound undergoes the fastest exchange of hydrogen for deuterium when treated with О-О and a trace 
of OD? (Sec. 16.2) 


a) b) с) 
О О 
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4. Which are contributing resonance structures of the enolate formed by the treatment of butanone with base? 
(Sec. 16.2) 


| b rai 
| 
@ С С C. ОН 
С CHCH с” сонан HO OG 
І Ж T шон 
по Б 
ч С 
Н.С СЊСЊ нс? ^" CH3CH; 
IV V 
a) IL IV, V 
b) L II, V 
c) IL IV, V 
d) L II, IV 


5. Which are the most important contributing structures for the enolate formed by the treatment of 2,4-pentanedione 


with base? (Sec. 16.2) 
I II III IV 


a) LII 
b) IL III 
c) HI, IV 
d) LIV 
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6. Which are the reactants for the aldol product shown? (Sec. 16.3) 


O єн; 
CHCHCH;CH; 
OH 
js сн; 
а) oe a a E + O b) CH;CHCH;CH + O 
Q О 
| 
с) СЊСЊССЊ + OS d) a ee Н F 
|| 
О 0) 


СН; 
7. Which is the product of the series of reactions? (Sec. 16.3) 


и OH њо 
CH;CH)CH I. Rh 


heat Нә 
0 i 
|| Н 
сњењенссњ СС CH 

| С=с 
GMs H CH; 
a) b) 

CH; CH; 


| | 
ОШОНОН ЕНЕН СНҘСН; СН; СНСНҘОН 


go 2 d) 
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8. Which is the major product of the following reaction? (Sec. 16.3) 


O O 
| || 
HCCH»CH»CH»CH»,CCH3 + а OCH CH, ---->- 


ен, О О 
|| О 
oM dt OO 
СН 
à b) ©) o 


9. Which of the following compounds can be used in an aldol self reaction to make a product with 5 or more carbon 
atoms? (Sec. 16.3) 


I) ethanal 

II) propanone (acetone) 
III) benzaldehyde 

IV) acetophenone 


a) LI 
b) IIL, IV 
c) L III 
d) IL IV 


10. Which is the major product from the reaction of 1,6-cyclodecanedione with hot aqueous NaOH? (Sec. 16.3) 


со Оо ау ар 


а) с) d) 


11. How many possible compounds are formed when acetone and ethanal are mixed in the presence of base? 
(Sec. 16.3) 
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12. How would you characterize this reaction forming fructose 1,6-bisphosphate? (Sec. 16.5) 


CH,OPO;” 
СЊОРО — CH,0PO3” в 
C=0 + HC—OH 2 oLa 
CHOH HC=0 Н_ он 
н-С-он 

CH,OPO,” 


a) aldol reaction 

b) substitution 

c) Claisen condensation 

d) Dieckmann Condensation 


13. How many possible compounds are formed when ethyl propanoate and ethyl methanoate are mixed with sodium 
ethoxide? (Sec. 16.4) 


а) 1 
b) 2 
c) 3 
d) 4 
14. Which pair of esters is most likely to provide a useful Claisen synthesis (Sec. 16.4) 


a) ethyl propanoate and ethyl ethanoate 
b) ethyl benzoate and ethyl methanoate 
c) ethyl ethanoate and ethyl oxalate 

d) ethyl nicotinate and diethyl phthalate 


15. Which is the major product formed in the following reaction? (Sec. 16.4) 
O O 


il | NaOCH>CH p 
CH;CH,OCCH;CH9CH;CH9CH;COCH;CH, 221273. ЊО 


О 
О О || 
\\ COCH;CH; 
СОСН»СН» 
а) b) Ө 
n 
CCH; 


O O 
mone: 
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16. What is the major product of the following reaction? (Sec. 16.4) 


О О 
|| | 
(О) Soon + (Ср-оњеосњсњ 1) NaOCH;CH; 
2) H3O 


i 
COCH2CH; О 


C=C || 
ға O40 


nee 
O 


17. What is the major product of the following reaction? (Sec. 16.4) 
CH,COCH,CH; 
маосњсњ  —-H,0® 
Carne 


" 0 
Ссн, Сосњсн, 


о «o 
59% 


| 
COCH)CH3 
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18. Which compounds will undergo decarboxylation upon heating? (Sec. 16.4) 


O 
TNT I — 
CH3CH;OCCHo?COCH;?CH; | СЊСЊССЊСОСЊСНз 
I II 
| Т 
п 
CH3CH,O0CCH,COH HOCCH;COH 
Ш IV 
a) L II 
b) IL III 
c) III, IV 
d) IL IV 


19. Which is the major product of the following series of reactions? (Sec. 16.6) 


о Оо 0 
СН;СН,ОМа NaOH, H,O HCI, H,O heat 
о” T p = = 
| CH,CH,OH 
О О О О О 


ПИР D ыйы М 


с) осты ај 
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20. Which is the product of the following series of reactions? (Sec. 16.4) 


O 
| 
CH43CH;COCH;CH; 
1) МАОСНЭСН) 1) NaOH, heat heat 
ЧЛ УыЫы— > ----------- > 
О 2) ЊО 2) H30 + 


О 
|| | 
СЊСЊОС—СОСЊСЊ 


|| 0 n 0 
а) СНУСН;ССН;СОН b) СЊСЊС—СОН 


O O 
с) CHyCH CCH; d) CH,CHCH 
COH 
1 


21. Which ester is likely to undergo а Claisen condensation to give this product? (Sec. 16.4) 


lI 
Малы ЕН ОСЫ ЕН 
CH5CH3 
a) ethyl 2-methylpropanoate 
b) ethyl butanoate 


с) butyl ethanoate 
d) 2-methylpropyl ethanoate 
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22. Which is the product of the reaction of ethyl 3-phenylpropanoate with 1) sodium ethoxide, 2) aqueous 
sodium hydroxide, 3) aqueous hydrochloric acid, and 4) heat? (Sec. 16.4) 


a) Qo 
ovd (C) 


©) (oed) 
I 
О-о (б) 


23. The following synthesis will proceed by which reaction? (Sec. 16.5) 


O О 
| enzyme 
CH3CSCoA + CH;CSCoA Catalysis CH; CH;CSCoA + CoASH 


a) Claisen condensation 

b) Dieckmann condensation 

c) Aldol addition 

d) Aldol condensation reaction 


24. Which is the major product of the following series of reactions? (Sec. 16.4) 


SOCb CH;CH,OH NaOCH;CH; 1) NaOH, heat heat 


| 
CH3COH 
ethanol 2) H,O* 


O 


N O 
ШИ ES 
a) CH;CCH;COCH,CH; b) | | 


| ШЕНІ 
c) CH3CCH3 d) CH3CH;OCCH;COCH;CH; 
O 
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25. Which is the major product of the following series of reactions? (Sec. 16.4) 


O O 


| | SOCL СЊСЊОН © 
посве воњОњевну о. NAD CICS, 456 
ethanol, heat 


CH 
on cn т 
3 > С 
а) СН; z “о 
b) c) d) 
T ÇOCHCH; O OH 
O O 
Fill in the Blank 


1. The major product of the following reaction is, 


O NaOH, H,O 


2 > 


(Sec. 16.3) 


2. The starting material that completes the following reaction is, 


O 
А 22. i | 
+ 
H 6% 


(Ѕес. 16.3) 


3. The starting material that completes the following reaction is, 
NaOH, H,O 


(Sec. 16.3) 
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4. The major product of the following reaction is, 


0 О 
NaOH, ЊО 
О NS + 
(Sec. 16.4) 
5. The major product of the following reaction is, 
9 NaOH, H,O 
“че а — > 


О 


(Sec. 16.4) 


6. The major product of the following reaction is, 


0 О 
NaOH, ЊО 


(Sec. 16.4) 


7. The starting material that completes the following reaction is, 


NaOH, Н,О 
P + Se LG gs 


(Sec. 16.6) 


8. The major product of the following reaction is, 


O 
Е 
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9. The major product of the following reaction is, 


0 1) МаОСН,СН,, ethanol 
o Nn + N oS = 
2) маон, ЊО 
3) НСІ, H,O 
4) heat 


(Sec. 16.4) 


10. The starting material that completes the following reaction is, 


O 
| 1) NaOCH,CH,, ethanol 
2) NaOH, H,O 
3) HCl, H,O 


4) heat 


(Sec. 16.4, 16.6) 


True-False 


1. The major enolate form of 2-pentanone is, 

pa 

2. The major enolate form of ethyl 3-oxobutanoate is, 
O о 

ы 4 4 


3. The position of the most acidic hydrogen of the following compound is indicated by the arrow. 


“ү 


(Sec. 16.2) 


(Sec. 16.2) 


(Sec. 16.2) 
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4. The position of the most acidic hydrogen of the following compound is indicated by the arrow. 


ee 


(Sec. 16.2) 


5. The major product of the reaction of two moles of ethyl benzoate with sodium ethoxide is, 


оо 
бз» 


(Sec. 16.4) 


6. The major product of the reaction of 2,4-pentanedione and 3-buten-2-one with ethoxide followed by hydroxide, 
acid, and heat sequentially, is, 


O O 


к А 


7. 1-Cyclohexenecarbaldehyde сап be produced from the following starting material and base. 


O 


(Sec. 16.3) 


H 


О (Sec. 16.3) 


8. The Michael addition of dimethylamine and 3-buten-2-one produces the following product, 
O 


(Sec. 16.6) 
9. The condensation of acetoacetyl-CoA with acetyl-CoA is an Aldol reaction. (Sec. 16.5) 


10. The self condensation of Acetyl-CoA to Acetoacetyl-CoA is a Claisen reaction. (Sec. 16.5) 
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Answers 


Multiple Choice 


COS SALON pA cx он 


- 
= 
ооа:о<<-<->ос-о»»>омс-г»>а( а бб бо обе 


Fill in the Blank 


1. 
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4. 
о о 
5: 
о о 
оч 
6. 
о о 
OS > 
98 
О 
H 
8. 
О 
Ors 
№ 
H 
9. 
О 
10. 
О 
| 7" 
True-False 
1. F 
2.F 


Chapter 16 Enolate Anions 


205 


c EOD AVON ны 


© 
Jaaman 


Chapter 16 Enolate Anions 


206 


Chapter 17 Organic Polymer Chemistry 


Multiple Choice 


1. Which of the following are polymer architectures? (Sec. 17.2) 


I) linear 
П) tetrahedral 
Ш) star 
IV) ladder 
V) forked 

a) IL Ш, IV 

b) Ш, IV, V 

c) I, I, IV 

d) L IL IV 


2. Which terms are correctly matched to their definitions? (Sec. 17.2) 


I) Plastic — a long chain molecule synthesized by linking together many single parts. 

II) Polymer – can be molded when hot and retains its shape when cooled. 

IIT) Thermoplastic - can be molded when hot and retains its shape when cooled. 

IV) Thermosetting plastic — can be molded when first prepared, but hardens irreversibly when 
cooled. 


a) Ш, IV 
b) IL III 
с) LII 
d) LIV 
3. Determine the repeat unit for the following polymer. (Sec. 17.1, 17.5, 17.6) 
TS Re ТЫЗ 
ww CHCH—O— CH5CH —O— CH5CH —O ww 


сн; 


үз үз | 
а) 4 сньбн-о-} b) (сњен-о–сњен-о-) 
п п 
We CEG 
c) (ено д) Сенін 
n п 
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4. Determine the repeat unit for the following polymer. (Sec. 17.1, 17.5, 17.6) 


ww CH2CH5— O- O— СЊСЊ— O- O— СЊСЊ— O- O— CH;CH; ww 
a) HO- 0– CH;CH)— -<О)-), b) —- 0- CHCH- O 
n n 
c) i O- O— CH;CH;— -<О)- 2 d) + CH;CH;— ~O- о- ањ. 
п п 


5. Which characteristics are found in polymers with high degrees of crystallinity? (Sec. 17.4) 


I) regular, compact structures 
II) high Tm 
Ш) weak intermolecular forces 
IV) elasticity 


a) L III 
b) LII 
c) IIL IV 
d) IL IV 


6. Which characteristics are found in polymers with low degrees of crystallinity? (Sec. 17.4) 


I) large molecular side groups 
II) high Tm 

IIT) strong intermolecular forces 
IV) elasticity 


a) L III 
b) IL IH 
c) IIL IV 
d) LIV 


7. Which terms are matched correctly with their definitions? (Sec. 17.4) 


I) Crystalline domain — order regions in the solid state of a polymer. 

II) Amorphous domain — disordered regions in the solid state of a polymer. 

IIT) Melt transition temperature — temperature at which a polymer undergoes the transition from 
hard to rubbery state. 

IV) Glass transition temperature — temperature at which glass polymers melt. 


a) IL III 
b) IIL IV 
c) LIV 
d) LII 
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8. Which polymers are correctly classified? (Sec. 17.5) 


О О 
|| I 

I (- CCH;CH;CH;CH;CNCH;CH;CH;CH;CH;CHAN +- 

n 


polyamide 
O 
| i 
Т м 
П C NCH;CH;CH;CH;CHSC-] Ш fo of 5-4 5 
Н CH; 
polycarbonate polyurethane 
i i 
IV Ы i 5- босњсњо-). 
polyester 

a) IL III 

b) I, IV 

c) L IV 

d) LU 


9. Which polymers are correctly classified? (Sec. 17.5) 


О 
| | | 
I C NCH;CHSCH;CH;CH;C-) п Е ССЊЕОЊСЊСЊСОСЊСЊО 


n 
olyether 
polycarbonyl БТ 
O 
о СН» " | 
С 
Ш 4-9% мсосњснсњо-) ГУ от 120027 
n 
H H 
polyurethane polycarbonate 
a) L III 
b) IL III 
c) IIL IV 
d) IL IV 
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10. Which pair of compounds would react to form the polymer shown? (Sec. 17.5) 


О О 
i i 
{ CCH;CH;CH;CH;CNCH;CE;CH;CH;CH;CH;N - 
H 
О О 


|| || 
а) HOCCH5;CH;CH5CH5COH + НОСЊСЊОН 
О 
|| 


b) Н»МСН»СН»СН»СН»СН»СН»\МН» + bi SG 


О О 
[ [ 
c) HOCCH;CH;CH;CH;COH + H)NCH>CH>CH>CH>CH>CH>NH)> 


= o 

Ф e JAN 

d) == << ПЕ њс—с7 H + HoNCH5CH5NH5 
бн, CHCI 


11. Which pair of compounds would react to form the polymer shown? (Sec. 17.5) 


О 
I CH; 
EC | 
(о О C 
CH; 
О О 


|| || 
а) но-б—{ бон + НОСЊСЊОН 
CH; O 
Ф e || 
Б) Nad С Ons Ф Cx. 
| С С1 
СН» 


О О 
[ I 
c) HOCCH;CH;CH;CH;COH + ЊАСЊСЊСЊСЊСЊЕСЊАЊ 


Ch; О 

Ф © Ф ZN 

d ==! 

) ROL Vet Мем + С—С + H)NCH)CH)NH> 
S CH;CI 
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12. Which pair of compounds would react to form the polymer shown? (Sec. 17.5) 


OH СН; ОН п 
о-< \—c—f о UN 
tO | Ма ag 
СН; | 
H 
f Т 
а) но-б—{ бон + НОСЊСЊОН 
CH; O 
© о Ф || 
b Nad С ONa + С 
) | | ) С СІ 
СН; 


О О 
[ I 
c) HOCCH;CH;CH;CH;COH + ЊАСЊСЊСЊСЊСЊСЊМЊ 


CH; О 

Ф Ө (©) / SN 

4 65 

) == << + С—С + Н›МСН›СН»МН» 
im CHCl 


13. Which compound would react to form the polymer shown? (Sec. 17.6) 


n 


a) Р 7 b) oe с) о До d) PY 


14. Which is not a step in the mechanism of a chain growth polymerization? (Sec. 17.6) 


a) initiation 

b) propagation 
c) proliferation 
d) termination 


15. Which classification best describes the mechanism of step growth polymerization? (Sec. 17.5) 
a) nucleophilic acyl addition 
b) nucleophilic acyl substitution 


c) electrophilic addition 
d) radical substitution 
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16. Which statements are true describing the Ziegler-Natta process? (Sec. 17.6) 


I) the process yields low density polyethylene 

II) the process involves radicals 

Ш) the process uses an alkytitanium catalyst 

IV) the process yields polyethylene 3 to 10 times stronger than other methods 


a) LII 

b) IL IV 
c) IL III 
d) HIL IV 


17. Which polymers will be brittle at 0? C? (Sec. 17.4) 


I) PVC, Tg=83°C 

П) PVA, Tg = 200° C 

Ш) teflon, Tg = -80° С 

IV) polypropylene, Tg = -100° C 


a) IIL IV 
b) IL IH 
c) LII 

d) IL IV 


18. Which polymers will be elastic at 0? C? (Sec. 17.4) 


D) РУС, Тв = 83° С 

П) PVA, Tg = 200° C 

Ш) teflon, Tg = -80° С 

IV) polypropylene, Tg = -100° С 


a) IIL IV 
b) IL IH 
c) LII 

d) IL IV 


19. Which polymers will be strongest? (Sec. 17.4) 


a) PET 0% crystallinity 

b) PET 20% crystallinity 
c) PET 35% crystallinity 
d) PET 55% crystallinity 


20. Which polymers will be the most elastic? (Sec. 17.4) 
a) PET 0% crystallinity 
b) PET 20% crystallinity 


c) PET 35% crystallinity 
d) PET 5595 crystallinity 
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21. Which polymers are step-growth polymers? (Sec. 17.5) 


I) nylon 
П) HDPE 
III) Teflon 
IV) PET 


a) LII 
b) IL IH 
c) L IV 
d) IIL IV 


22. Which polymers are chain-growth polymers? (Sec. 17.6) 


I) nylon 
П) HDPE 
Ш) Teflon 
IV) PET 


a) LII 
b) IL IH 
c) LIV 
d) IIL IV 


23. Which polymers are step-growth polymers? (Sec. 17.5) 


I Kevlar 
II) Mylar 
Ш) PVC 

IV) Lucite 


a) LII 
b) IL IH 
c) LIV 
d) IIL IV 


24. Which polymers are chain-growth polymers? (Sec. 17.6) 


Г Kevlar 
II) Mylar 
Ш) PVC 

IV) Lucite 


a) LII 
b) IL IH 
c) L IV 
d) IH, IV 
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25. Which polymers are correctly matched to their primary use? (Sec. 17.5, 17.6) 


I) Kevlar and containers 

П) Polymethylmethacrylate and Plexiglas 

Ш) Polytetrafluoroethylene and nonstick coatings 
IV) PET and bulletproof vests 


a) L III 

b) IL IH 
c) IL IV 
d) IIL, IV 


Fill in the Blank 
1. The repeat unit of polyacrylonitrile is, 


H H H H 
EX чон C= оно EE 
C 


N CN CN CN (Sec. 17.6) 


2. The repeat unit of polymethylacrylate is, 


н н H H 
tL CH;-C-CH;-C-CH;C-CH>C 


eee) 


OCH, OCH, OCH, OCH, 
(Sec. 17.6) 
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3. The polymer (Nylon 612) synthesized from the following monomers is, 


кы x а ye, 
2 CH, CH, МН, а 
i 
C CH CH CH CH. CH 
< 2 2 2 2 
HO ~ < Ж " di OH 
CH, "CH, “ен, “cH, ан, Ed 
O (Sec. 17.5) 
4. The polymer (PEN) synthesized from the following monomer is 
1 
CH,0—C 7 0 
CS das, 
HO—CH;-CH;-OH 
and (Sec. 17.5) 


5. The monomers used to synthesize Nomex are, 


"oon 


(Sec. 17.5) 


mm 
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6. The monomers used to synthesize the following polyurethane are, 


О О 
a У jy 0-CHzCH;-0—— 


mm 


7. Complete the mechanism for radical chain propagation begun below. (Sec. 17.6) 


А ~ OK “© 
In Cl Cl In Cl 


8. The label of the following step of radical chain polymerization is 


(Sec. 17.5) 


/ 
Gb x 
CI а 
cl T 
в а 


cl R (Sec. 17.6) 


9. A carbonate, which forms the backbone of polycarbonates, has the following structure, 


(Sec. 17.5) 
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10. A diepoxide, which forms the backbone of epoxy resins, has the following structure, 


(Sec. 17.5) 
True-False 


1. The glass transition temperature (Tg) must be low for an elastomer to maintain its properties. (Sec. 17.4) 
2. The opaquety of a crystalline polymer correlates to the Tm. (Sec. 17.4) 


3. The polymer synthesized from the following monomer is, 
Cl Cl Cl Cl Cl 
Cl 
= ћ 
Cl Cl Cl Cl Cl Cl 


4. A polymer synthesized from the following monomers could have the form, 


(Sec. 17.6) 


H,C—CH, апа H,C=CH 


CH;-CH, 
N 
HC—CH, 
H,C 
(Sec. 17.6) 
n 
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5. A polymer synthesized from the following monomers could have the form, 


is CH, 
H,C=C, and Н.С 
СМ О 
\ 
O H, 
(Sec. 17.6) 
H H 
| CH; о СН, C-CIE-C Ж 
СМ O CN =o 
OCH, OCH 


6. Radical chain growth polymers tend to form head to head bonds between carbon one of one monomer and 
carbon one of another monomer. (Sec. 17.6) 


7. Branching of polyethylene, due to a chain transfer reaction, produces low density polyethylene (LDPE). 
(Sec. 17.6) 


8. The Zeigler-Natta process yields low density polyethylene (LDPE). (Sec. 17.6) 


9, A polymer with a melt transition temperature (Tm) of 200° C is stronger than a polymer with a Tm of 150° C. 
(Sec. 17.4) 


10. An elastomer with a glass transition temperature (Tg) of 25° C will lose its elasticity below 25° C. (Sec. 17.4) 
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Answers 


Multiple Choice 


Ооз ОУ OY ә RO те 


© 


кі ка на на нә 
ыы. =>" ~ ое: 
саю сою ао о сто о сро Ооо оссо о 


15. 


ЕШ in the Blank 
1. 


О 
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5. 
О О 
HN NH 
HO OH = E 
and 
6. 
7. 
Е арға; 
In Cl Cl 


In СІ 


8. Termination 


10. 


O O 
Xon IN 


True-False 


= юо моол ом 
BAMA DTA THA 


© 
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1. Which sugars and classifications are correctly matched? (Sec. 18.2) 


Chapter 18 Carbohydrates 


CHOH CHO CHO 
O H OH H OH CHO 
HO H H OH HO H H OH 
H OH H OH H OH HO H 
HO H CHOH HO H CHOH 
CHOH CHOH 
aldohexose aldotetrose aldohexose ketotetrose 
I П Ш ГУ 
а) Ш,У 
b) IL IIL IV 
c) L III 
d) IIL IV, V 
2. Which sugars and classifications are correctly matched? (Sec. 18.2) 
I) D-Glucose and aldohexose 
II) D-Galactose and aldopentose 
IIT) D-Ribose and ketopentose 
IV) D-Fructose and ketohexose 
V) D-Mannose and ketohexose 
a) L II, V 
b) LIV 
c) IIL IV, V 
d) II, III 
3. Which is the correct structure for D-glyceraldehyde? (Sec. 18.2) 
CHO CHO CHOH CHO 
H—C—H  HO=C=H H=C=OH Н=С—ОН 
СЊОН СЊОН Сн-он СНОН 
а) b) c) d) 
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4. Which monosaccharides have the D configuration? (Sec. 18.2) 


CHOH CHO CHO CHO CHO CHOH 
H OH HO H H OH H OH HO H H OH 
HO H H OH H OH H OH H OH H OH 
H OH HO H HO H H OH H OH HO H 
CHO СНОН CHOH CHOH СНОН СНО 
I П Ш IV V VI 
a) LIV, V 
b) IL III, VI 
c) IV, V 
d) IV, VI 


5. What is the relationship between the following compounds? (Sec. 18.2) 
CHO CHO 


CHOH CHOH 


a) enantiomers 

b) anomers 

c) meso compounds 
d) diastereomers 


6. What is the relationship between the following compounds? (Sec. 18.2) 
CHO CHO 


СН-ОН СН-ОН 


а) anomers 

b) diastereomers 

c) enantiomers 

d) identical structures 
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7. What is the relationship between the following compounds? (Sec. 18.2, 18.3) 


СН-ОН СЊОН 
Н О ОН Н О Н 
H H 
OH H OH H 
OH H OH OH 
H OH H OH 
a) anomers 


b) meso compounds 
c) enantiomers 
d) identical structures 


8. The Fischer projection for L-idose corresponds to which Haworth projection? (Sec. 18.3) 


CHO 
H OH 
HO H 
H OH 
HO H 
СЊОН 
H CHOH 
O O O. H 
a) geo b) О 
Н OH H OH 
OH H OH H 
CHOH H 
H О. OH O 
c) H H d) Бонн 
О H H OH 
H OH OH OH 
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9. Which is the correct structure for a-D-glucopyranose? (Sec. 18.2, 18.3) 


CHO 
H OH 
HOH 
CHOH o aola е6 СОЗ 
НО Е 
НО OH H OH OH H=C~OH 
OH О OH CH,OH 
H OH МЕ 2 
СНОН 
а) b) с) d) 


10. How many stereocenters are there in a 2-ketohexose? (Sec. 18.2) 


a) 2 
b) 3 
c) 8 
d) 16 
11. Which of the labeled bonds is a glycosidic bond? (Sec. 18.4) 
a) CHOH 
O. OCH; 
> 
О d) 
OH 
b) с) 


12. Which of the labeled atoms is the anomeric carbon? (Sec. 18.3) 


d) 


у 


ОСН; 


а) 


СЊОН 
О 
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13. Which reagents could be used to convert galactose to galactitol? (Sec. 18.4) 


I NaBH,/H,0 

П) Tollen’s solution 
III) Benedict’s solution 
IV) Ni/ H, 


a) LI 
b) IL III 
c) HI, IV 
d) LIV 


14. Which reagents could be used to convert galactose to galacturonic acid? (Sec. 18.4) 


I NaBH,/H,0 

II) Tollen's solution 
III) Benedict's solution 
IV) Ni/ H, 


a) LI 
b) IL III 
c) HI, IV 
d) LIV 


15. Which compounds and functional types are correctly matched? (Sec. 18.4) 


Т 
СОН 
CHOH o „шй 
HO HO H 
ОСН; 
НО OH H OH 
H OH 
СН;ОН 
alditol aldonic acid 
I II 
a) LIV 
b) LII 
c) ILIV 
d) IL, III 
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OH H OH 
: н— он 
NH; 
CHOH 
amino sugar glycoside 
Ш IV 
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16. Which are reducing sugars? (Sec. 18.4) 


I) lactose 
II) sucrose 
III) glucose 
IV) fructose 
V) galactose 


a) L IL III 

b) L II, IV, V 
c) IL IIL IV, V 
d) IIL, IV, V 


17. Which are disaccharides? (Sec. 18.7) 


I) sucrose 
II) glucose 
IIT) maltose 
IV) lactose 
V) galactose 


а) IL IV, V 
b) L IL IH 

c) IIL IV, V 
d) L HL IV 


18. Which will reduction of D-fructose with NaBH, yield? (Sec. 18.4) 


CH,OH 

O 

HO H 
H OH 
H OH 
CH,OH 


a) a single chiral alditol 

b) a pair of enantiomeric alditols 
с) a meso compound 

d) two diastereomers 


226 


Chapter 18 Carbohydrates 


19. Two sugars give identical products when treated with NaBH4. Which of the following are possible structures 
for the sugars? (Sec. 18.4) 


CHO CHO CHO CHO 
H OH HO H HO H H OH 
H OH HO H H OH HO H 
СЊОН СН-ОН СН-ОН СН;ОН 
І П Ш ТУ 
a) L II 
b) LIII 
c) IIL IV 
d) IL IV 


20. Which sugars are monosaccharides? (Sec. 18.2) 


I) mannose 
II) maltose 
Ш) ribose 

IV) lactose 
V) glucose 


a) L IL, III 
b) IL HL IV 
c) IL IV, V 
d) L IIL V 


21. Cellulose, starch, and glycogen are polysaccharides that contain which sugar? (Sec. 18.8) 


a) sucrose 
b) glucose 
c) fructose 
d) lactose 


22. Which sugars are reducing sugars? (Sec. 18.4) 


I) sucrose 
П) maltose 
Ш) lactose 
IV) fructose 


a) L IL III 
b) IL HL IV 
c) L II, IV 
d) L IL IV 
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23. Which of the statements about sucrose is false? (Sec. 18.7) 


a) The linkage between anomeric carbon atoms is 1,4’. 
b) It is the most abundant disaccharide. 

c) It cannot reduce Tollens’ reagent. 

d) It is a disaccharide composed of glucose and fructose. 


24. Which statements about the following sugar are true? (Sec. 18.7) 


CHOH 
HO O 


HO 


I) Itis a reducing sugar. 

II) It will undergo mutarotation. 

Ш) The linkage is 1,1’. 

IV) It is composed of two units of D-glucose. 


a) LII 
b) IL IH 
c) IIL IV 
d) LIV 


25. Which statements about L-ascorbic acid are true? (Sec. 18.6) 


I) L-ascorbic acid is synthesized from D-glucose. 

П) Humans enzymatically synthesize L-ascorbic acid. 

Ш) L-ascorbic acid is easily oxidized to the diketone, L-dehydroascorbic acid. 
IV) L-dehydroascorbic acid is not physiologically active. 


a) LII 
b) ILIV 
c) L III 
d) HL IV 
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Fill in the Blank 


1. Complete the following reaction by providing the product of the reaction. (Sec. 18.4) 


enzyme catalyzed 


HO H oxidation 
-----------ж- 


н——Он 
CH,OH 


2. Complete the following reaction by providing the product of the reaction. (Sec. 18.4) 


CHO 
HO H 
HO н Tollen's Reagent 
a: T 
H OH 

CH,OH 


3. Complete the following reaction by providing the reagent needed. (Sec. 18.4) 

CHO CH,OH 

H OH Н OH 
HO H HO Н 


CH,OH CH.OH 


= ш 
O O 
шош 
Ho oH 


4. Complete the following reaction by providing the reagent needed. (Sec. 18.4) 


CH,OH 
O 3 
OH H 


OH H H 
H OH OH, он 
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5. Complete the following reaction by providing the product of the reaction. (Sec. 18.4) 


NH, 

NT | 

CH,OH OH oy 
H H 
OH OH 


6. The B-pyranose form of D-Galactose is, 


CHO 
H——OH 
HO——H 
HO——H 
H—— OH 
0н (Ѕес. 18.3) 
7. The a--furanose form of D-Fructose is, 
CH,OH 
O 
HO H 
H OH 
H OH 
ОНЫН (Sec. 18.3) 


8. Complete the following reaction by providing the products of the reaction. (Sec. 18.3) 


aqueous 

HO : 
O О он Solution 
— > 
OH = 
OH 

9. The structure of cellulose is a(n) polymer of glucose. (Sec. 18.8) 
10. The structure of amylopectin is a(n) polymer of glucose. (Sec. 18.8) 
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True-False 


1. The structure of a-D-Mannose is, 


(Sec. 18.3) 


2. The structure of B-D-Galacuronic acid is, 


COOH 

O О OH 
H 

4 OH i) 
Н ОН 


(бес. 18.4) 


3. Тһе structure of D-Gluconic acid is, 


COOH 
H——OH 
HO——H 
H—1—0H 
Нов 
СН,ОН 


(бес. 18.4) 


4. The structure of D-Mannitol is, 


COOH 
HO H 
HO H 
H OH 
H OH 
COOH 


(Sec. 18.4) 
5. D-Glucosamine, D-Mannosamine, and D-Galactosamine are C-2 stereoisomers of each other. (Sec. 18.4) 
6. Glycogen is a branched component of starch. (Sec. 18.8) 


7. Amylose and amylopectin are unbranched components of starch. (Sec. 18.8) 
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8. Glucose, Galactose, and Fructose are aldohexoses. (Sec. 18.2) 
9. a-D-glucopyranose is a hemi-acetal. (Sec. 18.3) 


10. Sucrose is an acetal. (Sec. 18.7) 
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Answers 

Multiple Choice 

1. а 

2. b 

3. d 

4. c 

5.d 

6. c 

7. a 

8.c 

9. c 

10.c 

ll.d 

12.с 

13.а 

14. b 

15.d 

16. b 

17.d 

18.4 

19.а 

20. d 

21.b 

22. b 

23.a 

24. с 

25.с 

Fill in the Blank 

1. 

CHO 

H OH 

HO H 

HO H 
H OH 

COOH 
2. 

COOH 
HO——H 
HO——H 

H——OH 
= 06 
CH,OH 


3. NaBH4J/H;O or Н, and metal catalyst 
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4. СН.ОН/Н” 


CH,OH и CHOH 


mm 
OH 


OH 
8. 
OH 
HO HO 
9 O OH + 0 О 
ОН ОН 
ОН ОН 
9. linear 


10. branched 


True-False 


c2 O00 c QN ОЛ. RR to Por 


< 
Satara aaa 
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Multiple Choice 


1. Which amino acid has a nonpolar side chain? (Sec. 19.2) 


О О О 
[| | о | о 
а) ПАСОШ HCG b) CHSCH;CH;CHCO 
@NH3 ФАН; 
N OH 
/ Е 9 | 
9 E CH;CHCOP d) 
| 
GNH; 
i | 
сносно? 
@NH3 


2. Which amino acid has an acidic side chain? (Sec. 19.2) 


OH || P 
a) b) CH;SCH;CH;CHCO 
@NH3 
О 
CHCHCO® 
@NH3 


О О О 
Îl | о и \ i 
c) HpNCCH2CH3CHCO d) сн-снсо9 
ФАН; | өмн; 
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3. Which amino acid has a basic side chain? (Sec. 19.2) 


О О 
а) HSCH,CHCO® b) CH;SCH CH CHC 
@NH3 eNH, 
о о, — m о 
с) HoNCCH;CH;CHCO d) HENCNHCH;CH;CE;CHCOP 
@NH3 ФМНз 


4. Which molecules аге zwitterions? (Sec. 19.2) 


| н о 
HSCH;CHCOH HoNCNHCH;CH;CH;CHCC? 
@N H3 ФМН; 
І П 
ele СМ 
Ө 
HNCCH;CH;CHCO- Q^ —CO 
ФАН; нон 
Ш IV 
a) I, III 
b) IL, III 
c) I, IV 
d) LIV 


5. Which describes the isoelectric point of an amino acid? (Sec. 19.3) 


a) The degree of ionization of the amino acid at pH 7. 

b) The pH at which there is no net charge for the amino acid. 
c) The pH at which the ionized form predominates. 

d) The pH at which the amino acid is present as the dipolar ion. 
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6. Which is the order of increasing acidity for the indicated carboxyl groups (least first)? (Sec. 19.3) 


e 4 v 0 
|| 
СНӘСОН  H3NCH;COH шы Su 
Н 

I II III 
a) L IL III 
b) IL HL I 
c) D, IL I 
d) L Il, II 


7. Which is the order of increasing basicity for the indicated amino groups (least first)? (Sec. 19.3) 


„МН; 
HN=C " 
| NHCH;CH;CH;CHCOH CH;CHoNH, 
| NH, 
| Ш 
П 
a) L II, Ш 
b) IL MI, I 
c) III, IL T 
d) I, III, II 


8. Tyrosine has an isoelectric point of 5.63. What charge does tyrosine have at pH 7 and which electrode does it 
migrate to during electrophoresis? (Sec. 19.3) 


a) negative, anode 
b) positive, cathode 
c) negative, cathode 
d) positive, anode 


9. Lysine has an isoelectric point of 9.74. What charge does tyrosine have at pH 7 and which electrode does it 
migrate to during electrophoresis? (Sec. 19.3) 


a) negative, anode 
b) positive, cathode 
c) negative, cathode 
d) positive, anode 
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10. Aspartic acid has an isoelectric point of 2.98. At which pH would the predominate form of aspartic acid in 
solution migrate toward the negative electrode during electrophoresis? (Sec. 19.3) 


а) 1 
b) 2.98 
c) 4 
d) 7 


11. Arginine has an isoelectric point of 10.76. At which pH would the predominate form of arginine in solution 
migrate toward the positive terminal during electrophoresis? (Sec. 19.3) 


a) 5 
b) 7 
c) 10.76 
d) 12 


12. Isoleucine has pk, values of 2.32 (-COOH) and 9.76 (-NH;"). Which is isoleucine’s isoelectric point? 


(Sec. 19.3) 


a) 3.08 
b) 7.64 
с) 6.04 
d) 9.74 


13. Glutamic acid has an isoelectric point of 3.08. At which pH is the cationic form in greatest concentration? 


(Sec. 19.3) 


a) 2 

b) 3.2 
c) 5.6 
d) 9.7 


14. Which is the order of increasing mobility of the molecule toward the cathode (least first)? (Sec. 19.3) 


Ән, О 
] i 
FoNCNHCH;CH;CH;CHCO" 
@NH; 
I 
Ni о 
HoNCNHCH;CH;CH;CHCOH 
@NH; 
Ш 


a) Ш, L IL, IV 
b) L IIL IL, IV 
c) IV, IL I, M 
d) IU, IV, L II 


O O 
I | о 
HoNCCH;CH;CHCÓ 
МН; 
П 
О О 
И Ио 
НИ HEG 
МН, 
IV 
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15. Which is the predominate form of lysine in blood plasma at pH 7.4? (Sec. 19.3) 


О О 
Ф | | 
a) ЊУСН,СЊСЊСЊСНСОН b) HaNCH;CH;CH;CH;CHCO" 
NH; NH, 
Ф 
О 
Ф ie Ф Т? 
c) H3NCH;CHCH;CH,CHCO? 4) HNCH;CH;CH;CH;CHCO 
NH, NH; 
® 


16. Which is the charge on lysine at pH 11? (Sec. 19.3) 


18. Which is the structure of the pentapeptide that gave lys-leu-phe on reaction with cyanogen bromide, and gave 
fragments met-lys, leu-phe, and arg on reaction with trypsin. (Sec. 19.5) 


a) arg-met-phen-leu-lys 
b) lys-leu-phe-arg-met 
с) arg-met-lys-leu-phe 
d) met-arg-lys-leu-phe 


19. A polypeptide gave the following proportions of amino acids upon hydrolysis: ala (1), gly (1), ile (2), phe (2), 
ser (1), tyr (2). Edman degradation yields tyrosine phenylthiohydantoin. Partial hydrolysis of the peptide gave a 
mixture of smaller peptides including: ala-gly, gly-tyr, ile-ile, phe-ile, ser-phe, tyr-ser, tyr-phe, ile-ala. Which is the 
C-terminal amino acid in the original peptide? (Sec. 19.5) 


a) tyr 
b) ser 
с) phe 
d) ile 
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20. A penta-peptide has the following proportions of amino acids: gly (1), leu (1), val (1), phe (2). Treatment of 
the pentapeptide with chymotrypsin gave the following fragments: gly-val, leu, phe. Which is the structure of the 
penta-peptide? (Sec. 19.5) 


a) phe-phe-gly-val-leu 
b) gly-val-phe-leu-phe 
c) leu-gly-val-phe-phe 
d) phe-leu-gly-val-phe 


21. Which is the chemical structure of the tripeptide glutathione (glu-cys-gly)? (Sec. 19.5) 


O O 
| | | || e | | || 
а) COCCH;CH;CHCNHCHCNHCH;CO? b) HSNCHCH;CH/CNHCHCNHCH;CO? 
| 
NH,  CH,SH Co? CH)SH 
z О 
О 
e || || || e | || По 
с) HsNCESCNHCHCNHCHCHGSCESCO" d) В НО 
CH5SH CO Снн сњсњсо, 
|| 
O 
22. Which characteristics are correct for a peptide bond in a polypeptide? (Sec. 19.4) 
Г planar 
ID cis 
Ш) trans 
IV) tetrahedral 
a) LI 
b) L III 
c) IL IV 
d) II, IV 


23. Which are true describing the secondary structure of a protein that is an a-helix? (Sec. 19.6) 


I) The helix is coiled counterclockwise. 

II) The N-H bond and the C=O bond point outward. 

IIT) Hydrogen bonding is between groups 4 amino acid units apart. 
IV) The coil has 3.6 amino acids per turn. 


a) LI 
b) L IH 
c) IL IV 
d) II, IV 
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24. The secondary structure of proteins depends primarily on which property of amino acids? (Sec. 19.6) 


a) disulfide bonds 
b) hydrogen bonds 
c) amide bonds 

d) polar side chains 


25. The tertiary structure of proteins depends primarily on which property of amino acids? (Sec. 19.6) 
I) disulfide bonds 
II) hydrogen bonds 
Ш) amide bonds 
VI) polar side chains 
a) IIL IV 
b) L VI 
с) IL III 
d) L II 
Fill in the Blank 
1. The isoelectric point of proline is . (бес. 19.3) 
pKa (COOH) = 2.00, pKa (МНу ) = 10.60 
2. The isoelectric point of cysteine is ‚ (Sec. 19.3) 


pKa (COOH) = 2.05, pKa (NH;') = 10.25, pKa (SH) = 8.00 


3. The structure of a common amino acid with a polar side chain is 


(Sec. 19.2) 


4. The structure of a common amino acid with an acidic side chain is 


(Sec. 19.2) 
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5. The structure of a common amino acid with a basic side chain is 


(Sec. 19.2) 
6. The structure of the tripeptide Met-Ile-Pro is 
(Sec. 19.5) 
7. The structure of the tripeptide Glu-Gly-Phe is 
(Sec. 19.5) 


8. The result of the reaction of Asp-Val-Met-Leu-His with cyanogens bromide is 
(Sec. 19.5) 


9. The result of the reaction of the hydrolysis of Ala-Phe-Leu-Tyr-Leu-Pro with chymotrypsin is 
. (бес. 19.5) 


10. Тһе result of the reaction of the hydrolysis of Leu-Ile-Lys-Cys-Val-Asn-Gln-Tyr with trypsin is 
. (бес. 19.5) 


True-False 

1. The isoelectric point of Glycine is 6.06 (pKa (COOH) = 2.35, pKa (NH; ) = 9.78). (Sec. 19.3) 

2. At pH 7.05 lysine (pI = 9.74) will migrate toward the positive electrode during electrophoresis. (Sec. 19.3) 
3. Asparagine is an amino acid with an acidic side chain. (Sec. 19.2) 


4. Arginine is an amino acid with a basic side chain. (Sec. 19.2) 
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5. The sequence of an octa-peptide can be deduced from the following experimental results as Cys-Asn-Met-Tyr- 


Val-Phe-Lys-Pro. (Sec. 19.5) 


Edman degradation 
Hydrolysis catalyzed by Trypsin 


Hydrolysis catalyzed by Chymotrypsin 


Treatment with Cyanogen Bromide 


Cys 

Cys, Asn, Met, Tyr, Val, Phe, Lys 
Pro 

Cys, Asn, Met, Tyr 

Val, Phe 

Lys, Pro 

Cys, Asn, Met 

Tyr, Val, Phe, Lys, Pro 


6. The sequence of a hepta-peptide can be deduced from the following experimental results as Thr-Tyr-Cys-Gln- 


Arg-Trp-His (Sec. 19.5) 


Edman degradation 
Hydrolysis catalyzed by Trypsin 


Hydrolysis catalyzed by Chymotrypsin 


7. The sequence of a deca-peptide can be deduced from the following experimental results as Leu-Met-Ser-Thr-Trp- 


His-Phe-Asp-Lys-Glu. (Sec. 19.5) 


Edman degradation 
Hydrolysis catalyzed by Trypsin 


Hydrolysis catalyzed by Chymotrypsin 


Treatment with Cyanogen Bromide 


Thr 

Thr, Tyr, Cys, Gln, Arg 
Trp, His 

Thr, Tyr 

Cys, Gln, Arg, Trp 

His 


Leu 

Leu, Met, Ser, Thr, Trp, His, Phe, Asp, Lys 
Glu 

Leu, Met, Ser, Thr, Trp 

His, Phe 

Asp, Lys, Glu 

Leu, Met 

Ser, Thr, Trp, His, Phe, Asp, Lys, Glu 


8. a-Helix and B-sheet are examples of protein secondary structure. (Sec. 19.6) 


9. A major stabilizing factor of protein tertiary structure is disulfide linkages. (Sec. 19.6) 


10. The major stabilizing factor of the quaternary protein structure is hydrogen bonding. (Sec. 19.6) 
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Answers 


Multiple Choice 


COS AON UA dm А 


= 
о 
а«сасосососбсооососоә99 са соор с 


ЕШ in the Blank 
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О О 
NH, МН, 
+ + 
НО 
О О О 
О = ER я 
O О О 
О NH, NH, 
+ + 
5. 
‘NH мн, NH, 
T + 
O 
H NA 
Қ _ 
О 
NH 
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7. 
О 
О 
+NH, H im 
N - 
H 4 O 
O = 


8. Asp-Val-Met, Leu-His 
9. Ala-Phe, Leu-Tyr, Leu-Pro 
10. Leu-Ile-Lys, Cys-Val-Asn-Glu-Tyr 


True-False 


NOOO SS ee 
ш-інізізі ініні 


© 
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Multiple Choice 


1. Which structures are named correctly? (Sec. 20.2) 


O O МН» О 
CH 
HN HN > ме E: HN 2 
Жж he o EOS dede 
02 “м О N N^^N мн” “м 2 
H H H H 
guanine thymine adenine uracil 
I П ІШ IV 
a) LII 
b) IL, III 
c) IM, IV 
d) L III 
2. Which structure is a nucleoside? (Sec. 20.2) 
O 
NH, ШЫ СН; 
Ne N DT | 
D L > b) HOH;C 02 “№ 
Il. 
ven © 
H 
0 
Ü ©9—p=0 
о 
СНз  HOH,C OH © 
HN 
| O 
c A d) 
НОЊС 02 ^N 
O | OH 
“O—P=0 
OH OH 
cO 
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3. Which structures are named correctly? (Sec. 20.2) 


thymidine 5'-monophosphate 
I 


О 
HN x 
од 78 | y 
O—P—OH,C М N М 
n О H 
OH OH 


adenosine 5'-monophosphate 
Ш 


a) LI 

b) IL III 
c) LIV 
d) IL IV 


cytidine 3'-diphosphate 


II 


МН» 
N 
NZ 
ое 00 Қ | > 
| ~ 
О p О—Р—ОЊС N Ы 
O О Н 
OH OH 
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4. Which nucleotides are named correctly? (Sec. 20.2) 


O 


О 
HN E N 
од | HN y 
ф_Р_оњс ом о |“ ps | 
T $ О-Р-ОНС М `N N 
T ! О H 
О 
ОН ОН SEXO 
О 
5-ТМР CH; 3-GMP 
I EN | II NH; 
HOH;C OA ^N N 
NZ 
О ое ов ы | > 
| ~ N 
О—Р—О—Р—ОЊС N | 
О OH Ө | | О Н 
| 
Әо--р-О 
6 ОН ОН 
| 
9--р-о 
| 5-GDP 
o0 IV 
3'-TDP 


a) 1, III 

b) IL, III 
c) II, IV 
d) IL IV 
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5. What is the correct name for this structure? (Sec. 20.2) 


a) 5'-dAMP 
b) 5'-ТМР 
с) 3'-АМР 
d) 37-4ТМР 


6. How do DNA and RNA differ? (Sec. 20.3, 20.4) 


I) the position of attachment of phosphate groups 
II) the position of attachment of base groups 

Ш) the sugar structure at C-2’ 

IV) structure of bases 


a) LII 

b) IL, III 
c) II, IV 
d) IL IV 


7. Which are the correct pairings of bases in the structure of DNA? (Sec. 20.3) 


I) AC 
ID G-T 
III) A-G 
IV) G-C 
V) A-T 
VD) C-T 

a) LI 

b) Ш,У 

c) II, IV 

d) IV, V 
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8. In both RNA and DNA structures, the phosphate groups are attached to the sugar structure at which positions? 
(Sec. 20.3, 20.4) 


а) 5',5' 
b) 37,37 
с) 355 
d) 57,37 


9. What is the charge on adenosine phosphate at blood serum pH of 7.4? (Sec. 20.3) 
a) 0 
b) -1 
с) 2 
d) 3 
10. Which is the complementary tetranucleotide for 57-АССТ-377 (Sec. 20.3) 
а) 5’-TCGA-3’ 
b) 57-СТАС-3” 
с) 5'-АОСТ-3' 
d) 5'-ОАТС-3' 


11. How many nucleotides direct a specific amino acid into a polypeptide sequence? (Sec. 20.5) 
а) 1 
b) 2 
c) 3 
d) 4 
12. Which is the DNA complement for 5'-АССОТТААТ-3'7 (Sec. 20.3) 


а) 5'-АТТААСООТ-3' 
b) 5’-GTTACCGGC-3’ 
с) 5°-TGGCAATTA-3’ 
d) 5'-CAATGGCCG-3' 
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13. Hydrogen bonding is strongest between which two bases? (Sec. 20.3) 
NH 


О 
тут HN 
мн, ^N 
H H 
I I IH IV 
a) LII 
b) LIV 
c) IL III 
d) IL IV 


14. Where does protein synthesis occur? (Sec. 20.4) 


a) chromatin 
b) ribosome 
€) codon 

d) histones 


к- 


5. Which is the complementary sequence іп RNA for the DNA sequence 5°-ААТСАСТТ-3'? (Sec. 20.4) 


а) 5’-AAUCAGUU-3’ 
b) 5’-AACUGAUU-3’ 
с) 5'-UUAGUCAA-3' 
d) j'-CCAUCGAA-3' 


16. A complete turn of the DNA helix occurs at which distance? (Sec. 20.3) 


a) 34 А 
b) 10A 
с) 20 А 
d) 4À 


17. Which statement about the base mole-percent composition of DNA is true? (Sec. 20.3) 


a) A=G=C=T 

b) (A+G)=(C+T) 

с) (A+T)=(G+C) 

d) There is no relationship 


- 


8. The backbone of DNA is best described as: (Sec. 20.3) 


a) pairs of complementary bases 
b) poly(1,3-diol-phosphate esters) 
c) pyrophosphates 

d) sugar glycosides 
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19. Which statements about differences between DNA and RNA are true? (Sec. 20.3, 20.4) 


I) The sugar unit is B-D-ribose in RNA and B-2-deoxyribose in DNA. 

П) The pyrimidine bases are uracil and thymine in RNA and cytosine and thymine in DNA. 

Ш) RNA is single stranded, DNA double stranded. 

IV) The phosphodiester groups join the 3’ to 5’ ends of sugars in RNA, and join the 5’ to 3’ ends 
in DNA. 


a) LI 
b) L UI 
с) П,Ш 
d) II, IV 


20. Which are types of RNA? (Sec. 20.4) 


I) ribosomal 
II) histonal 
Ш) helix 

IV) transfer 


a) LI 

b) L IH 
c) IL IV 
d) LIV 


21. Which is the order of increasing percentage in cells of messenger RNA, transfer RNA, ribosomal RNA (least 
first)? (Sec. 20.4) 


a) mRNA, tRNA, rRNA 
b) tRNA, rRNA, mRNA 
c) rRNA, tRNA, mRNA 
d) mRNA, rRNA, tRNA 


22. Which statements about mRNA codons are correct? (Sec. 20.4) 


I) Each amino acid is coded by only one codon. 

II) Codons code for several amino acids. 

Ш) UAA, САС, UGA are stop codons. 

IV) Several amino acids are coded by more than one codon. 


a) LI 
b) IIL, IV 
c) L III 
d) IL IV 


23. Which is the key to the chain termination method of DNA sequencing? (Sec. 20.6) 
a) polyacrylamide gels 
b) restriction endonucleases 


с) primer 
d) 2’,3’-dideoxynucleoside triphosphate 
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24. Which is the key to in vitro DNA replication? (Sec. 20.6) 


a) polyacrylamide gels 

b) restriction endonucleases 

c) primer 

d) 2’,3’-dideoxynucleoside triphosphate 


25. Which statements about restriction endonucleases are true? (Sec. 20.6) 


I) Each cleave DNA at the same site, but leave different fragment lengths. 

П) Each recognizes 4 to 8 nucleotides, and cleaves at all sites containing the sequence. 
Ш) Approximately 1000 restriction endonucleases have been isolated and characterized. 
IV) Each cleaves the DNA strand by reducing the base off at the sugar 1’ position. 


а) LIV 

b) ILIV 
c) ПШ 
d) IIL IV 


Fill in the Blank 


1. The name of the following base is . (Sec. 20.2) 


O 
а 
р 


Н 


О 


2. The пате of the following nucleoside is . (бес. 20.2) 


0 
Y Y^ 
ns т, 
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3. The name of the following nucleotide is ‚ (Sec. 20.2) 
NH, 
Мм” | 
6) ow 
_ | 
о—Р—0—СН, 
о O 
OH OH 
4. The complementary DNA single strand of 5’°-AGTGTTCCAGT-3?’ is 
5'- -3?. (Sec. 20.3) 
5. The complementary RNA strand to the DNA single strand 5-GGACTTGACTA-3! is 
5'- -3?. (Sec. 20.4) 
6. The first four amino acids of the protein coded for by AUUAUCCAUAAUGGUGGAAAACGA are 
. (бес. 20.5) 
7. The first four amino acids of the protein coded for Бу GCUGCCGAUGACGGACGGUGGUGU аге 
. (бес. 20.5) 
8. An mRNA strand that codes for the pentapeptide Ile-Thr-Pro-Lys-Arg could have codons in the first 
position. (Sec. 20.5) 
9. An mRNA strand that codes for the pentapeptide Met-Ser-Tyr-Met-Cys could have codons in the 


first position. (Sec. 20.5) 


10. The original DNA strand that results in the following fragments after the Dideoxy method is 
p- -3°. (Sec. 20.6) 


Primer - AGCT 
Fragments AAGCT, GAAGCT, AGAAGCT, AAGAAGCT, CAAGAAGCT, TCAAGAAGCT 


True-False 


1. The following nucleoside is named Cytidine. (Sec. 20.2) 


NH, 
№2 | 
0 ox 
0—P—0—CH, 
бе О 
OH OH 
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2. The following nucleotide is named 5’-Guanisine diphosphate. (Sec. 20.2) 


О 
N 
HN у 
A 
H,N N 
_ [| [| H, 
O—P—0—P—0-€ 
QV ux 9 
OH OH 


3. The mole 96 of purine bases must be equal in human DNA. (Sec. 20.3) 

4. The tertiary structure of DNA involves supercoiling. (Sec. 20.3) 

5. t-RNA is the lowest molecular weight and most abundant of the RNAs. (Sec. 20.4) 

6. mRNA is the shortest lived of the RNAs and the least abundant. (Sec. 20.4) 

7. The complementary strand of mRNA to the DNA sequence TAGAAGTAG is ATCTTCATC. (Sec. 20.4) 
8. tRNA with the codon UGA codes for Cys. (Sec. 20.5) 


9. If the smallest fragment produced during the Dideoxy method and separated by PAGE includes the primer and 
the base T, the original DNA template begins with T after the primer sequence. (Sec. 20.6) 


10. The Chain Termination method uses dideoxy nucleosides to stop DNA synthesis. (Sec. 20.6) 
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Answers 


Multiple Choice 


Gor Ox Uv ee Бо Дуле 


4+ 
оо асо art rt orron оо оо по оо по с 


Fill in the Blank 


1. Thymine 

2. Guanisine 

3. 5’-cytidine monophosphate 
4. 5’°-ACTGGAACACT-3’ 
5. 5’°-UAGUCAAGUCC-3’ 
6. Ile-Ile-His-Asn 
7. Ala-Ala-Asp-Asp 
8. 3 
9. 1 
10. -AGTTCT-3' 


True-False 


= юомо ол Бор 
SUMMA Ber Ea Dad 


о 
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Multiple Choice 
1. Which saturated fatty acids have the correct name? (Sec. 21.2) 


D СНСН) СООН – stearic acid 
П) CH3(CH2),4COOH – palmitic acid 
IIT) CH4(CH;);,COOH – lauric acid 
IV) СН.(СН.) СООН – arachidic acid 


a) LII 
b) OI, IV 
c) L III 
d) IL IV 


2. Which properties are characteristic of the most abundant fatty acids found in plants and animals? (Sec. 21.2) 


I) They contain an even number of carbon atoms, in the range 10-20. 

II) The cis isomer predominates. 

Ш) The unsaturated fatty acids have higher melting points than the corresponding saturated acids. 
IV) The most abundant fatty acids are lauric, myristic and linolenic. 


a) LI 
b) IIL, IV 
c) L III 
d) IL IV 


3. Which physical property of triacylglycerols rich in saturated fatty acids is responsible for the higher melting point 
than the corresponding unsaturated compounds? (Sec. 21.2) 


a) Dispersion forces 

b) Hydrophilic interactions 

с) Cis-carbon-carbon double bond steric interactions 
d) Hydrogen bonding 


4. Which physical property of triacylglycerols rich in unsaturated fatty acids 1s responsible for the lower melting 
point than the corresponding saturated compounds? (Sec. 21.2) 


a) Van der Waals attractions 

b) Hydrophilic interactions 

с) Cis-carbon-carbon double bond steric interactions 
d) Hydrogen bonding 


5. Deposits and films are a problem with soaps but not detergents because of which property? (Sec. 21.3) 
a) Soaps form soluble calcium salts. 
b) Detergents form more stable micelles. 
c) Detergents do not form insoluble calcium salts. 


d) Soap micelles are unstable in acid. 


6. How many triglycerides, including stereoisomers, are possible if two fatty acids are present in the triglyceride? 
(Sec. 21.2) 
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7. Which natural products have structures derived from cholesterol? (Sec. 21.5, 21.7) 


I) vitamin A 
II) vitamin D 
Ш) cholic acid 
IV) cortisone 
V) squalene 


a) L IL III 
b) IL, III, IV 
c) IIL IV, V 
d) L ULV 


8. Which is not a characteristic group in phospholipids? (Sec. 21.4) 


a) phosphate esters 
b) fatty acid esters 
c) glycerides 

d) polyamides 


9. Which property of phospholipids accounts for their ability to form micelles? (Sec. 21.4) 


a) nonpolarity 
b) unsaturation 
c) hydrophilicity and lipophilicity 
d) lipophilicity 


10. Which property of phospholipids accounts for their ability to form fluid membranes? (Sec. 21.4) 
a) nonpolarity 
b) unsaturation 


c) hydrophilicity and lipophilicity 
d) lipophilicity 
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11. Which is the structure of a phosphatidyl choline? (Sec. 21.4) 


ЈЕ 
CH 
H,C—O B 2)16CH o 
о  HC—O—— (CH,),CH, Л сн) CH 
|| | H.C—0^0 216-13 
а) H,NCH,CH;—O— P—0—CH, А 2) 
о + 000 о но (СН,) „СН 
c) NH;CH-CH-O—P—O—CH, 
5- 
нс- Tee 
+ n HC- О (CH,),CH О 
b) (CH,),NCH,CH;-O—P—O—CH, 
o (СН) 
Он НО 
А HO о но (CH,),CH 
H 
d) 0-?-о-<н, 
HO OH О 


12. The fluid-mosaic model of the lipid bilayer states; (Sec. 21.4) 


a) lipids coexist side by side as discreet units and proteins float in the bilayer, able to move along the plane 
of the membrane. 

b) the lipids form new covalent bonds between chains and lock the proteins into position, much like a 
mosaic tile. 

c) the lipids form a fluid-like membrane that metabolic components (the mosaic) can freely cross. 

d) the lipid bilayer forms a rigid structure with channels that allow fluid to pass. 


13. Which are the most common fatty acids found in phospholipids? (Sec. 21.4) 
a) palmioleic, stearic, lauric 
b) lauric, myristic, palmitic 


c) palmitic, stearic, oleic 
d) stearic arachidic, oleic 
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14. Which is the number of stereocenters in methandrostenolone? (Sec. 21.5) 


a) 4 
b) 6 
c) 8 
d) 10 


15. Which reagents could be used to harden an oil to a fat? (Sec. 21.3) 


a) NaBH, / НО 

b) Ni/H; 

с) Ag(NH3);" / ЊО 
d) Cu” / buffer 


16. Which common structural feature of vitamin E and vitamin K, best accounts for the greater solubility of these 
molecules in organic solvent than water? (Sec. 21.7) 


O 
СН; 
= 
O 
CH; vitamin Ку 
HO 
H3C O CH; 
СН; 


vitamin Е 


а) aromatic rings 

b) oxygen atoms 

с) 4 isoprene units 

d) a quinone / hydroquinone units 
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17. Which is a prostaglandin? (Sec. 21.6) 


сн; сн; CH; = 
ма ae НО 
a) CH; b) 
CH; 


O 
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19. Which structure is a cortisone? (Sec. 21.5) 


a) 


с) 


О НО 


20. Fats, oils, phospholipids, prostaglandins and steroids have which properties in common? (Sec. 21.1) 


I) oxygen functionality 
II) nonpolar groups 
III) rings 

IV) unsaturation 


a) LII 
b) IIL, IV 
c) L III 
d) IL IV 
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21. Which is the best description of the first step (A) of the biosynthesis of prostaglandin? (Sec. 21.6) 


a) hydration 
b) reduction 
c) oxidation 
d) Claisen condensation 


22. Which is the best description of the second step (B) of the biosynthesis of prostaglandins? (Sec. 21.6) 


Об x 
о” 
OOH 
B 


a) hydration 
b) reduction 
c) oxidation 
d) Claisen condensation 
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23. Which statements about steroids are false? (Sec. 21.5) 


I) The fusion of all rings is cis. 

П) Sex hormones, adrenocorticoid hormones, bile acids and vitamin D are derived from 
cholesterol. 

III) The biosynthesis of cholesterol produces several isomers. 

IV) Steroids are tetracyclic ring systems 


a) L III 
b) IL IV 
c) LII 
d) HII, IV 


24. Which statements about vitamins are true? (Sec. 21.7) 


Г Vitamins А, D, E and К are fat soluble. 

II) Vitamins A, D, E and K are derived from cholesterol. 

Ш) Vitamins А, D, E and К each contain 4 isoprene units. 

IV) Vitamins A, D, E and K have distinct physiological activities. 


a) IL III 
b) IIL, IV 
c) L III 
d) LIV 


25. The key step in the preparation of soap, saponification, is best described by which mechanism? (Sec. 21.3) 
a) base catalyzed acyl addition 
b) electrophilic addition 


с) acid catalyzed acyl substitution 
d) base catalyzed acyl substitution 


Fill in the Blank 
1. The melting point order of the following fatty acids is (lowest to highest), 
lauric (12:0) palmitic (16:0) palmitoleic (16:1) oleic (18:1) 
(Sec. 21.2) 


2. The lower melting point of unsaturated fatty acids compared to saturated fatty acids is due to 
differences. (Sec. 21.2) 
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3. Complete the reaction below by providing the missing products. (Sec. 21.3) 


JL 

(CH,),CH, = 

шы n змаон,н,о ЊТ ОН 

нє-о——(снуу—с=с—(Сн„,сн, — > HC-OH + 
H,C—OH 


H,C—O 
ТГ нән, 
О 


4. Complete the structure of the alkylbenzene sulfonate detergent below. (Sec. 21.3) 


СН,(СН.„) „СН, 


5. Complete the structure of the phospholipid below. (Sec. 21.4) 
O 


Л сн СН 
H,C—O О (СН) «СН, 
Q | HC—O—"—(CH,), CH, 
P—O—CH, 
| _ 
O 
and 


6. The forces which drive bilayer formation by phospholipids are 


(Sec. 21.4) 
stereocenters and possible stereoisomers. (Sec. 21.5) 


7. Androsterone has 


class of compounds and contains 


HO 
8. Vitamin A precursor B-carotene belongs to the 


isoprene units. (Sec. 21.7) 
class of compounds, which are synthesized from 


9. Prostaglandin is a member of the 
. (бес. 21.6) 
soluble. (Sec. 21.7) 


10. Vitamins A, D, E, and K are included in the lipid class because they are 
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True-False 

1. Stearic acid is an unsaturated fatty acid. (Sec. 21.2) 

2. Human fat has more unsaturated fatty acids than plant fats. (Sec. 21.2) 
3. Soaps and detergents form micelles when added to water. (Sec. 21.3) 


4. Soap micelles form in water by aggregating the negatively charged carboxylate groups toward the inside and the 
lipophilic carbon chains toward the outside of the micelle. (Sec. 21.3) 


5. The forces that drive micelle and lipid bilayer formation are the same. (Sec. 21.4) 
6. There are several stereoisomers of cholesterol found in living systems. (Sec. 21.5) 
7. Aldosterone is an androgen. (Sec. 21.5) 

8. Vitamin D precursors have the cholesterol ring system. (Sec. 21.7) 

9. Vitamin E is required for blood clotting. (Sec. 21.7) 


10. Prostaglandins are involved with the inflammatory response. (Sec. 21.6) 
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Answers 


Multiple Choice 


Q0 n9 BMC 


92 
с.с ® тор ог ос-ос-с-ог>о-оо=с-ооввзве 


ЕШ in the Blank 
1. 3,4, 1, 2 


2. Conformational 
3. 


O 


о– (сну, «СН. 


О 
о——(снуу—с=с—(єнуєн, 


-О (9909, 
О 


4. 


снуснә„сн;—@ 7-59, 
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А зум, 


H,¢—0 
0 HC- O (СН,) „СН 
H,NCH,CH,O—P—O—CH, 
Ше 
or Б n Kin (CH), СН; 
О нс- О (СН,) „СН 
(CH,),NCH,CH,O—P—O—CH, 
О 
ju 
or 
CH;),<CH 
нс-о70 (CH,),CH, 
C—C—0O—P—O—CH 
H 2 
+ мн/Я HB | 
О 
ог н,С-07 0 (CH,),CH, 
ve OH он о но (СН,) „СН 
OH 4- 


O 


6. hydrophobic and electrostatic 
7. 7,128 

8. terpene, 8 

9. eicosanoid, arachidonic acid 
10. fat or low polarity organic 


True-False 


AU RN = 
т У 
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Multiple Choice 
1. Which are oxidation / reduction reagents in the metabolism of fatty acids? (Sec. 22.2, 22.6) 


І) ATP 

П) ADP 

Ш) NAD* / NADH 
IV) FAD / ЕАРН, 


a) LII 
b) OI, IV 
c) I, III 
d) IL IV 


2. Which are agents for energy storage and transport? (Sec. 22.2) 


І) ATP 

П) ADP 

Ш) NAD* / NADH 
IV) FAD / FADH, 


a) LII 
b) OI, IV 
c) L III 
d) IL IV 


3. Which is the oxidizing agent for the following reaction? (Sec. 22.6) 


i 
i H CSCoA 

СН;СН;СН;С8СОА ——» С=С, 

HC H 
a) FAD 
b) FADH; 
c) NAD* 
d) NADH 
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4. Which is the oxidizing agent for the following reaction? (Sec. 22.6) 


Ta Т О 
| | 
CH3CHCH5CSCoA — —» CH3CCH;CSCoA 


a) FAD 

b) FADH; 
c) NAD* 
d) NADH 


5. Which is reagent X and product Y in this reaction? (Sec. 22.6) 


O O 
|| || X | 
CH3CH»CCH»CSCoA = CH3CH5CSCoA + У 


a) X= acetyl CoA, Y= coenzyme A 
b) X=coenzyme A, Y= acetyl CoA 
с) X= FAD, Y= FADH, 

d) X= NAD+, Y= NADH 


6. The following are key steps in fatty acid metabolism. What is the best description for the first step (A)? 
(Sec. 22.6) 


О OH 
I A | I [ [ 
RCH=CHCSCoA — > RCH—CH,CSCoA —P—»  RC—CH;CSCoA 


С 


ЈЕ О 
| 
RCSCoA + CH3CSCoA 


a) oxidation 

b) hydration 

c) reverse-Claisen condensation 
d) selective reduction 
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7. The following are key steps in fatty acid metabolism. What is the best description for the first step (B)? 
(Sec. 22.6) 
O OH 
|| А | || В | 1 
RCH=CHCSCoA ——— RCH—CH5CSCoA —— ВС—СН›С$СоА 


С 


n O 
|| 
RCSCoA + CH3CSCoA 


a) oxidation 

b) hydration 

c) reverse-Claisen condensation 
d) selective reduction 


8. The following are key steps in fatty acid metabolism. What is the best description for the first step (C)? 
(Sec. 22.6) 


O OH 
| А | | || | 
RCH=CHCSCoA —— RCH—CH,CSCoA NU RC—CH)CSCoA 


C 
O O 


| || 
RCSCoA + CH3CSCoA 


a) oxidation 

b) hydration 

c) reverse-Claisen condensation 
d) selective reduction 


9. The biosynthesis of butanoic acid proceeds via a Claisen reaction of Acetyl-CoA. Ifthe starting material 15 
labeled at the methyl carbon atom, which atoms will be labeled in the product? (Sec. 22.6) 


i 
CH3CSCoA 


i 
CH3CH;2CH;?COH 


I H IH IV 


a) LII 

b) L IH 
c) IL III 
d) IL IV 
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10. Which best describes this reaction? (Sec. 22.6) 
O 
| | X || 
CH3CH,CCH,CSCoA ————M CH3CH5CSCoA + У 


а) reverse aldol reaction 

b) aldol reaction 

c) reverse-Claisen condensation 
d) Claisen condensation 


11. Unsaturated fatty acids require an additional enzyme in the metabolic pathway. Which process involves this 
enzyme? (Sec. 22.6) 


a) oxidation 
b) reduction 
с) enol / keto isomerization 
d) cis / trans isomerization 


12. Which agent initially activates fatty acids for further reaction? (Sec. 22.6) 


a) МАР" 
b) FAD 
c) Coenzyme A + ATP 
d) ADP 


13. Which statements describing B-oxidation of fatty acid are true? (Sec. 22.6) 


I) More energy is released in the oxidation of fatty acids than sugars. 

П) Only NAD* / NADH are involved in the reactions. 

Ш) The series of four reactions is repeated until the entire fatty acid chain is degraded to acetyl- 
CoA. 

IV) The activated fatty acid is a carboxylic-diphosphoric mixed anhydride. 


a) IL IV 
b) LIH 
c) IL III 
d) LIV 


14. Which statement 1s true concerning the balanced half reaction for the oxidation of glucose to pyruvate? 
(Sec. 22.3, 22.4) 


a) The reaction produces two moles of oxygen. 
b) The reaction is a four-electron oxidation. 

c) The reaction uses two moles of NAD+. 

d) The reaction uses two moles of FAD 
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15. Which reactions are involved in the conversion of pyruvate to ethanol? (Sec. 22.5) 
Г oxidation 
П) reduction 
Ш) decarboxylation 
IV) keto-enol tautomerization 


a) L III 

b) IL IV 
c) IL III 
d) HL IV 


16. If carbon atom 3 of glucose is labeled with "C, which carbon atom is labeled after oxidation to pyruvate? 
(Sec. 22.5) 


a) carbon atom 1 
b) carbon atom 2 
с) carbon atom 3 
d) carbon atoms 1 and 2 


17. Which describes Step 4 of glycolysis, the cleavage of fructose 1,6-bisphosphate to two trioses? (Sec. 22.4) 


a) Claisen condensation 

b) aldol addition reaction 

с) reverse-Claisen condensation 
d) reverse-Aldol reaction 


18. How many moles of ethanol and СО; are produced in the glycolysis and fermentation of sucrose? (Sec. 22.5) 


a) 2 moles ethanol, 2 moles CO; 
b) 2 moles ethanol, 4 moles CO; 
c) 4 moles ethanol, 4 moles CO; 
d) 4 moles ethanol, 4 moles CO; 


19. If carbon 2 of glucose is labeled with "C, which carbon is labeled in the alcohol fermentation products? 
(Sec. 22.5) 


a) CO; 

b) ethanol carbon 1 

c) ethanol carbon 2 

d) ethanol carbon 1 and carbon 2 


20. Which describes the effect of lactate fermentation of glucose on blood pH and CO; concentration? (Sec. 22.5) 
a) pH increases, CO» concentration increases 
b) pH decreases, CO; concentration is unchanged 


с) pH is unchanged, CO, concentration decreases 
d) pH decreases, CO; concentration decreases 
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21. If deuterium is substituted for hydrogen in NADH, where will the deuterium be in the final product of the 
metabolic reduction of pyruvate to lactate? (Sec. 22.5) 


onal 

HxC—C—CO? 
Ж” ч 

Ш 

а) I 

b) II 

c) Ш 

d) IL M 


22. If palmitic acid is labeled at carbon 2 with "C, which carbon will be labeled in acetyl-CoA after B-oxidation? 
(Sec. 22.6) 


a) the methyl carbon 
b) the carbonyl carbon 
с) both carbons 

d) neither carbon 


23. Which reagents are necessary in the glycolysis of glucose to pyruvate? (Sec. 22.4) 


Г МАР" 
П) ADP 
Ш) HPO,” 
IV) FAD 
М) ATP 

a) L IL III, V 

b) IL I, IV, V 

c) LI, V 

d) Ш, IV, V 


24. How many steps are there in the glycolysis pathway? (Sec. 22.4) 


a)4 
b) 6 
c) 8 
d) 10 


25. How many steps are there in the fatty acid B-oxidation pathway? (Sec. 22.6) 
a) 4 
b) 6 


c) 8 
d) 10 
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26. Which is the key intermediate in the enzyme catalyzed reverse-aldol reaction of fructose 1,6-bisphosphate to 
two trioses? (Sec. 22.6) 


а) an amine 
b) an aldehyde 
c) an imine 
d) an amide 


27. Which statements about carbohydrate digestion and absorption are true? (Sec. 22.3, 22.4) 


I) The main function of carbohydrates is as a carbon source. 
П) Hydrolysis begins іп the mouth with a-amylase in saliva. 
Ш) Starch is hydrolyzed directly to glucose. 

IV) Hydrolysis is completed in the small intestine. 


a) L III 
b) IL IV 


c) LIV 
d) IL, III 


Fill in the Blank 


1. Complete the structure of Nicotinamide adenine dinucleotide (NAD). (Sec. 22.2) 


| 
о—Р—О—СН, 
О 
NH, 
О ОН ОН 
М < 
«Ла 
о=Р—0—СН, N ON 
= O 
О 
OH OH 
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2. Complete the following reaction mechanism by providing the correct mechanism arrows. (Sec. 22.2) 
H-Base-Enzyme 


~:Base-Enzyme 


| 
--(--- 
| —с— 
Н = 
H H о 
Т 
да 
3. Provide the product of the following reaction. (Sec. 22.2) 
H R 
„Н 
Hye + FAD = тж i FADH, 
Hooc Н 
4. Provide the product of the following reaction. (Sec. 22.4) 
HOCH, О 
НО hexokinase 
+ ATP + ADP 
HO OH Mg?* 
OH 


5. Provide the products of the following reaction. (Sec. 22.4) 


CH, ОРО; 
ое. 


СН, ОРО, 


278 


Chapter 22 The Organic Chemistry of Metabolism 


6. Provide the product of the following reaction. (Sec. 22.4) 


25 
CH,OPO, 
O 
HO Н + x 
H OH H,N-Enzyme-Base: o E 
H OH 2 
CH,OPO, 


7. Provide the product of the following reaction. (Sec. 22.5) 


O 
|| Е lactate 
H,C—C-—COO + NADH + H,0* 


+ NAD* + H,O* 
dehydrogenase 


8. Provide the product of the following reaction. (Sec. 22.6) 


O 
|| || || 
R—C-CH;C—SCoA + thiolase-S- 


9. Provide the product of the following reaction. (Sec. 22.6) 


O 
= || - || citrate 
ООС-СН;С—СОО + H,C—C—SCoA + HO ------5- + CoA-SH 
synthase 


10. Provide the product of the following reaction. (Sec. 22.7) 


H,C—COO | 

Н-С-СОО + Ht -----5- + CO, 
C—COO" 

> 

о 
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True-False 
1. The citric acid cycle is the main metabolic pathway under anaerobic conditions. (Sec. 22.7) 


2. The following structure is ADP. (Sec. 22.2) 


О 
N 
HN у 
Ay 
HN N 
Ñ | H, 
0—P—0—P—0-C 
о о Ө 
OH OH 


3. The following reaction is a reduction of the alcohol, oxidation of NAD . (Sec. 22.2) 


lá о 
|| 
йй => + NAD} == + NADH + Н* 
H 
4. The following structure is FAD. (Sec. 22.2) 
O 
N 
X NH 
SX 
N N O 
НН 
H——OH 
Н— ЛИОН н; 
H—— OH NÉ | ES 
єн ~ ILD 
ІМ; N 
О о H,N N 
жн LM UR G^ 
Q © M 
OH OH 
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5. FAD is reduced in the following reaction. (Sec. 22.2) 
-CH;CH; + FAD ж -CH=CH- + FADH, 


6. Acetyl-CoA is derived from the degradation of foodstuffs. (Sec. 22.6) 


7. The cleavage of fructose-1,6-bisphosphate to two triose phosphates (reaction 4 of the glycolysis sequence) is an 
example of an aldol reaction. (Sec. 22.6) 


8. Pyruvate is the conjugate base of a В-Кею carboxylic acid. (Sec. 22.5) 


T 
H,C—C—-COO 


9. Cleavage of the B-ketoacyl-CoA in reaction 4 of the B-oxidation of fatty acids is an example of a retro-Claisen 
condensation. (Sec. 22.6) 


10. The citric acid cycle oxidizes acetyl-CoA to CO», producing NADH and FADH». (Sec. 22.7) 
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Answers 


Multiple Choice 


9o d Ov d aper 


сою шоро со оссо®оссососо сессооис 


Fill in the Blank 


1. 


OH OH 
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iu H-Base-Enzyme 


H 
Tu 
| i NH, NH 
N 


2- 
CH,OPO, 
N-Enzyme-Base: | 
HO H 
H OH 
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O 
| 


10. 


H,c-coo 
Qn 
C—COO" 

> 

О > 


True-False 


= Y бора сл Б Tc 
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